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2. The PSBN-M radar bombsight is used with the optical ‘bombsight OPB-6sr on -- 
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| QyITCHING AND PERFIRMANCE CHEGING OF THE PSBN-M RADAR BOMB SIGHT. - 


§ 1. Switching of the Equipent. 


Before switching on the nodap bomb sight, the following 
woaasures wust bo taken: 


a 
@) Check oi the correct and velioblo. Connection of cables to im 
Tie dividusl units ( the number on the ceble Connector must corres- 
pond with that on the terminal of the respective unit); =~ 
| b) The external appearence of the units is to be inspected os to 
; | absence of damages. 
| In ths aircraft installe ¢ equipment is inspocted, use a 27 V 
. Power -source of minimum 3 kW power for both the PSBN-M radar bomb 
sight and the MA-1520 K power convertor ( for oxumple’ the truck-in- 
Stalled generators of the APA~2, APA-7 or ST-182 types). The radar 
2. 4 bomb sight must never be supplied from the aimfield accuuulators 
or ground starting-cart. Also. the supply of the radar bomb Bight 
from the motordriven sirborne Generators is prohibited during the 
_ operation of the aircraft engines on tho airfield, 
The equipment 1e turned on in the following sequence: 
1) Set all conirols of the radar bonb Gight in the initial positions 
according to Table I. 
d 
Le 
| 


TABLE 1. 


Positions of controls of tho PSBN-M radar bomb aight eguipmn 
Previous to switching 
Unit. Doscription of the ~ Initial position of 
Control f -% . the control 


Control panel | "Power convertor Un-0 oft 

of the powsr Switch ‘ . 

Convertor (Unit "Mains voltage rogulation" Extreme left 
—NOo2l mM), ‘ control] position - 
Timer ond com "Power mains 27 V=115V" "orrn 

trol unit . ' switch : 
“(Unit Noslo) 
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"Transmitter heating" he MOLES v, . 
switch ot 
*Transuaitter high eae . Center 


tage” push-button switch 
"Beacon-Scaming” awitch Scanning 





"Time gain control" knob Extreme left 
"Tube avitch" oo wa 
‘ _ *"Calibretion marking" "10km" 
switch 
° "Manual~automatic"sawitch * Monual" 
bo ‘« “Antenna control" 
switches: 
° a) "OneOft" . “Worm 
b) “Slowfast" "Slow" . 
"Rectifier current- "HNagnetron current" 
. fuagnetron current" switch 
"Detector current= "Powersupply check" 
CO ‘Powor supply check" | 
ae "Range inkm" awitch ~ 910-69" 
j “Expanded scope 10-60" . |. Extreme rtght 
“control 
; "RFegin" control knob ' Extreme left 
Computing mecha=  "Expsension of the center “Or 
ynism (Unit ivo.8) in km" 
"Range" control knob _Extrreme right "om" 
; - (according to the 
' nomogran) 
§ Plan-position “Brightness” control knob Extrem. left 
4 indicator (Unit No.7) se 
"Focus" control knob ‘center 
Sector acanning "Sector-ecan-Continuous ~- "Continuous rotation" — 
N control panel rotation" awitch — et | | 
H (Unit No.22) me . 7 ie GR 
pAimuth etabilie = "Compass=selayn zero "Seleyn zero” 
zation Unit Yptical bomb sight" - a, 
(Unit Noo5) = = awkttch © 
= 4 S-E-C-R-E-T | 
= Medes | ee 7 | No Foreign Dissem . 
7 TSW tie, Chee waa e e Sa eas Se 
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# Control panel on  ‘ "Rf. gain" control knob . Extreme left : 
H the PPI unit : ; 
(Unit No.36) 7 
E Potertioneter ' “Expanded scope 10-60" Extreme loft 
A control p.nel control knob | Sg 
i "ero range-Calibretion- “Jperation" 
: Yperation” switch | : | 
| $$ 


« 


Connect the aircraft eleotricul network to-the airfield D.C. pow 
War wainse 

Set the "Powor convertor Jn- ott" switch ( on tha power convertor 
control panel) to the position "On", 


4) Set the"power mains 27V-115V" switch of the tiwer and control 


unit to the position "On" and-ofter one minute turn on the "Trang- 
mitter heating" switch. The pointer of the "Voltage control" meter 
should deflect to 115 V, i.e. to the middle of the red sector on 
the scale of the meteor. If necessary, the voltige may be regulated 
by means of the “Mains voltage. regulation" ‘control knob. 

Be sure that the "Voltage control" mter indicition installed in 
the timer and control unit ‘corresponds to that of the A,C. volt- 
meter, installed in the receptacles of the control panel of the po- 
wer convertor. Should both indicated voltages differ from euch ot~ 
her, the power convertor. voltcege hao to be regulated by weans of 
the aC. voltmeter. 

By weans of the "Brightness" and “Focus” control knobs on the plan 
Position indicator the respective valuea of brightness and focus 
of the PPI screen should be repulated. 

Five minutes after the switching in of the transmitter heating «, 
the “Tronsmitter high voltage" push-button 6 itch has to be prose 


_ Sed and ageir. released. According to the kind of operetion the 


Other s.itches and centrols shovld be set to thoir respective poe 
Sitions immcdiately after the transmitter heating is avitched in. 
The radar bomb sight equipment 1s disconnected in tho - reversed 


Sequence, i.g. firet tho "Trunsmitter heating" awitch is opened, 
‘then tho "Power mains 27V-115V" 5 itch and fimlly the "Powr 


Convertor On-Off" switch. Tho high voltege of the transmitter is 
disconnected by the "Transmitter heating* ewitch. Aftercthe equip- 
ment is switched off, all controls should be set back to their 


respective initial positions sccording —to_Table I-,: 
bi $-E-C-R-E-T | cE 4 " 
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§ 2. Check of the o eration of the radar bom pi taboo 
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Jonnect the aircraft electrical syatom to the oixfiele power 
mains ( for example AIIA~2, AITA-7, OT~182). 


On the olectrical instrument panel of the navigator post connest - 


the automtic protection (AZS) "Voltmeter". The “Accumulctor 
switch" to be set to the position ")ff". Set the D.C. voltmeter 
switch to the position "aains network" and the "Radiocompass~ 


Radar" awitch of the aC. voltucter to the position "Rodar’. 


Be sure that the voltmeter in the olectrical instrusent panel. 
at the navigator’ s poat indicites the voltage of 27 V in the 
wircraft power-iaains network, 

Switch in the automatic protection AZS "Waveguide pump" . On 
the control panel of the air puup the “Heating” signclling lamp 


hes to light up, and the heating system of the air pump ia tur- 


Ned on. This system is used olso for heating of the horizontal | 
and vertical rotation joints connecting the feeder with the on- 
tennao. at the ombient air temperature below ~10°C, the heating 
system { sZS "Waveguide pump") wust “be put into operation l- 
15 minutes previous to switching in of the other units of the 
PSBN-M equipuent, 

Put in the operation the Ms-15J0K powerconvertor by weons of 
turning the "power-conventor On-Off witch to position "On". 

The aC. voltmeter (EV-46) instelled on the Gecticcl] instrunent 
panel of the novigator’s post aust indicate a voltage of oppro- 


- ximately 115-120 V. 


Set the "Power mains ¢7V-115V" awitch to position "On". 

After 30 to 60 soconds the "Transmitter heating" syitch should 
be sot to position "Jn". On th: scale of tho Woltage control" 
meter installed in the timor and control unit check the aC, 
voltage of 115 V (within the limits of the red sector on the 
Meter scale). By turning the “wains voltage reguletion" control 
knob on the power convertor control panei the vame- ‘indication © 


‘should be obtained on the acale of the control meter on the 
timer and contro] unit and on the aC. voltmeter (EV=46 on the 


@lectrical instrument panel at the navigators poste 
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H 8) Bring the antenna into rotation by svitehing in the ie 

@ = control Un-vff" ‘awitch to the position "On". 
= 9) By means of the "Brightness" and "Focus" control knobe on the - 

front panel of the plan position indicator the sweep trace on 

- the screen of the PPI tube should be adjusted in such a way 
that a narrow and well visible trace is obtainel. 

10) Be sure that the beginning of the aweep is in the centre of both 
the screens of the PPI tube and the cursor.on the light filter. — 
should not be the beginning of the sweep in the correct position, 
the axles. of the "PPI horizontaliard vertical centering” should 
be adjusted to PLaey the beginning v.¥ tho sweep to the cursor 
of: the light-filter ( the axles of the potentiometers are accJes= 
sible. from the front panel of the timer and control unit). Du 
ring the cantaring the screen of the CRT has to bserved in 
‘such a way that the mirror image of the op 8 eye on the 
light filer glass reflects exactly in center of the cursor 
of the light filter installed on acreen of tho’ plan posi- 

tion indicator. 

F111) Press the "Up-down"’ push button awitch placed on the control 
panel, and chock ( by means of the antenne-tilt indicator on tle 

‘timer panel) the antenna-~tilt angle change. 

: 12) Turn the "Slow-Fast" switch to the position "Fast" and check _ 
( from the increased spead of rotation of the sweep line on the 

Screen of the plan position undies tor) the change in antenna ro- 

Hi tation speed. \ 

413) Turn the “Sector scan-Continuous rotation " s:icth to position 

: "Sector scan” and check the sector sweep of tha antenna in the 
respective sectors with various positions of the sector svith 

, on the sector control panel. 

14) Place the "Sector scan-Continuous rotation” awitch to the po~ 
f = sw Atdon "Continuous rotation" and the "Slow-Fast" awitch to the 

: position "Siow. . 

15) Check the menual control of tho antenna rotation by pressing the 

"Right-Left" at.itoh on the timer and control unit. The. sweep on 
the screen of the pan position indicator ORT must rotate in the 
corresponding direction. 

16) From the display on the moni toring ORT of the timer and control 
' wnit and the CRI of the plan position indicator check the pre~ 
sence of the calibration markers on the respective CRT screens. 
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" Yor this sot successivoly the “Si.1t.dration marking" s:itch to 
the positions "2 km", "10: km" and "20 km", Tho calibretion +7 
marsérs wili be presented as pips on the monitoring GRT and in 
form of bright spots on the Sweep of the plan position indica- 
tor CRT, With a rotating antonna they take a form of circles. 

! Be sure that no vibration of the calibration markers is visible. 

17) Set the "Calibration marcing" awitch:to the pogition "BA", In «- 

this position, two pulses must ve presented on the CRI screens, 

viz.the measuring pulse and tho pulse of the transversal marker, 

In tha position "Off only ona smcasuring pulse ig visible. 

18) Check the performance of the range measurement channel by turn= 

ing the "Range" control knob 0: the Computing wechanism, The 

measuring pulse iust move along the sweep on both CRT screens, 

{39) Turn the "Tubs switch" to the. position io. "4", and check the 

' frequency division 1:5 in the range unit. 

Un the screen of the monitoring CRT four small two-kilometer 

markers muat bo visible between the two neighbouring greater 

ton-kilometer markers, if the performance of the frequency di- 

Vision circuits is correct. Should wore or loss than four of 

the small aarkera be visible, the ratio of 1:5 of the frequency 

division must ba adjusted by turning the axle of the RdW8 po- 

tentiomoter "125 division adjustment"; the axle is accessible 
from the righthand aide panel of the marcer and control unit. 

Turn the “Tube swicth" t) tho position "1", 

Zurn on the antenna rotation system and inspect the scales o: 

range’ display in the following way § 

a) turn the "Calibrator marking" awitch to the position "10 km" 
and the "Range in km" switch to the position "100", Exactly 
ten, tenm-kilometer sections separated by calibration cLrels 
markers should be presented on the Screen of the plan pogi- 

tion indicator. If the runge differs from that of 100 km, the 
axle of the "Sweap control" potentiometer ( accessible fron, 

' the timer and control unit front panol) aust be turned to ade 

_\ dust the exact WO km range. oo 
Should the sweep be too short or should it surpass the acreen 
of the rian position indicator, the axle of the "Sweep am « 
Plitudo” potentioneter must be turned to obtain a oweep cor 
Tesponding to the radius of the PPI screen. This axle is ac 
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2 cossible from the front panel of tha timer and control unite 

‘). b) Turn tho"calibration aarking" stitch to the pos 1 tis0X1- HUN ° 

| the "Range in km" awitch to the ‘position "#00"; from the: calte' | 
bration circle markers find the length of thé evseD ener 
which should be between 190 and 210 kn, 


a the he 
- few at? . 
thy” 


libration: marcors (55-65 km). 
Set the "Detector current~ Power supply check" to the pos i tion 
_ "Detector current", By turning the "Receiver tuning” control knob 
the maximum magnitude o: the detector current should bo checked; © 
_it should be from 0,4 to 9,9 ma. 
Turn tha "Rf. gain" control in clockwise direction to ite éx~ | 
- treme*position; in this position the noise ( "grase") 1411 be. | 
observed on the screen of the monitoring CRI. The brightness or 
the sweep trece on the screen of tho plan position indicator tus 


c)Sot the "Range in km" switch to the position 1960" end turn vad 
: _ the "Expanded scope 10-60" control on the control panel to Md 

ite éxtreme position in anti~clockwise direction. Set the "Cow re 
libration marking” awitch to the position "2 km". shift the ° . 3 
next culibration circle marker to the beginning of the sweep 
and check by the 2 km narkera the rango indicated by the eweee. 
Which should be from 7 to 9 km, 

4)Turn the "Expanded scopa 10-6)" control knob clockwise to its we 4 
extreme position and set the "Calibration marcing" switch to 4 
the position "10 km", Correct tiie oe scale accoming to Cie od 


te 


Ss a Ae 


tf. 


mark ing” potentiometer the standam brightness of the calibra= 

tion markerg should be adjusted now to be distinctly noticeabla . 

on the background of the noise, — 

Be sure of the presence of the course sorker on the screen of 

the plan position indicator tube;- thio merker ehould point ‘in 

the zero direction of the azimuth scale. When necessary the 

brightness of the course marker qan be adjusted by means of the | 
+ “Course mark . ‘bei ghtness" po tantiometer,. . 
Check. the correct, performance of the systen of eciauth atabilie:° ma 
o Baticn. by. Botting. tho ar itch placed on the: aztnuth ‘stabilization. fe 
"watt to. ‘position "Compass", The course’ mark should change its a : 
1 Position: end ‘AnaLeate: the compana - courae. of ‘the atroraft, A 
"; Bet’ tho ‘euitoh on’ the” detauth’ otadilization unit ‘to position © —— 
ee mete The course mere er should ‘shange: fagsinet 1 = boad= Ae 


ome a ey faa 
+ att) City an? %, 4 “ey r ae ' Shag 
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ee bee” aoe ee es - gate get Ne thee as eye ett Ree Ld, 
Pe egg eS Tig et, dk Sas oe ae ae ot ce : . ee ; 
“eof Cae . Sty or - 1! ee % 





> : th ag a seh Ee Nae aie fe fe ‘ ; wa 
Tee tie at ata FY ete Sh w. fyof ‘ Lhe, 
Bt re we satel + we ' 
C ie S-E-C-R-E-T E 
“\ e a em et re rr ee ets mene tee retary Mo 7 baal : ; ‘ . 
ye rT CUB rn ree pe ee ee cree 


Tes = 25 if No Foreign Dissem . lt 


Fee meee 


| Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA RDP80T00246A069900080001 -8 





be will also increase. By turning tho shaft of the "Cclibration —.j. 
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an) a i" 
be: : “ ‘ ‘ ‘ 't 
; tion to "Zero" on the asdimuth acale of a plan poo teic4 ALNore, 

}) Four or five minutes after having turned on tha "Iransmittor 
¢ heating" switch the "Transmitter high voltage" -quah~button ow tol . 
. J ehould be pressed and released, ‘ 
On the screen of tha monitor CRT.a pulae should: appoar, ard on the’ 
f, screen of the plan position indicator a bright apot should be vie fe 
| 64. aible ot the beginning of the sweep. | 
4) The wamitude of the average current of the magnotron hos - to, he 3 
Mo chockod now by @ moter situated on the ponel of the timor ani. cone. 2 
ae: ’ 7 trol unit; the respective ovitch should be set to position " Mag 
r. * neotron current". The current menoured should be 6 to 8 ma in pow 
; "4 aition "10-60" of the "Ranre in kn" ewitch, ord 10 ma in Position ° 

"100" of the vamo awitche 
4) Set the "Rectifier currentehlagnetron current" to pauttion WPace 
tifier current" and moasure the current of the ractificr. This 
current must not surpées the ‘pisper mugnatron currnct by more than 
od Sloman ; 
: Yo should tio "sla.nutron current" mater iniicate no currant at ull, 
* 4 or should. the measure? current differ coraidorably from the cubove: 
M3ntioned values the high voltegsy of ths transmitter mut to tur = |, 
ned off iinnediately. The eane must bo done if the pointar of the: | 
. 4: meter ogcillatus often end nbruptly or if the currert of tia race 
.- tifier considurcbly sxceeds that of th magnotron. The 1h voltae 
Pa = go 4s immediately switched off by meana of tho “Transritter hoct- 
1 4 ing" switch, und shotly afterwards this, switch shovld b+ vwrned 
* y on again. If the tranemitter performance ie still inadecuste, tho 
: " whole equipment must be inspected and ropaireid ir nacessary, , 
JB) The operation of the system of continuous sweep delay has to ba 
inspocted on tho "60 km" acale. This ia done by means of turning 
the "Center expansion" cor:trol knob installed on tac panel of tho. 
computting mechanism unit. Whon turning tho "Expansion of tha | 
conter in km" control icnob 1h clockwise diruction to its extreme ‘ 
pouition "20 km" the pulse of the transmitter ( the bright cirelu) - 
ghould movo Trou the beginning of the sveep on the scroon of: ths 
plan position indicator CRI towerds the centor oF tho ewacp by at 
least 15 km, : 
Whoa turning the "Center expansion oe control knob to its ox, 
treme position in antieclockwise direction (i.e. +40 km), furthar 
four te-kilometer oircvlar Tange markers should follow tha tran» 
mitter pulee marked into the center of the CRT scroo%s 
ti TPA. 
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The 10-15 km sweep ratio has to bo nd justed by means =. a uM 


"Expanded scope 10-60" control knobs The “Center expansion in km" 


conirol knob has to be adjusted to such position in which the . 
transmitter pulse markor has the form of a emall chrede Close .. 
to the beginning of the sweep.’ 

Cut off the antenna rotation cmd turn it towards the targets. 
adjust the antenna tilt angle to O°; 

Turn the" receiver tuning" control knob, until reflected signals ~ 
are presented on the monitor CRT in-form of stable pips surpase- 
ing the level of the noies. Un the screen of tha plan position 
indicator CRT the display has a form of bright spots on the 
sweep trace. If no reflected uignals are presented, the maximum 
detector current should be adjusted and the “Recuiver tuning" 
Control should be turned in anti-clockwise direction until the 
pointer of the meter indicutds a current decraased by 0,1=0,2 ma 
from the masimum current value. Thon the "LefteRight" push-but= 
ton. switch ‘should bo preased until o weak display of tho reflec 
ted signals could bo visible on the CRT screen. By means of the 
“Receiver tuning” control knob end the entenna tilt control knob 
the maximum amplitude of tho pips on the screen of the monitor 
ing CRT ( or tho meximum brightness of the reflected signole dis- 
Play on the PPI screen) should be adjusted. 

Preliminary altitude tuning of the klystron is to be inspected 
now. Thies is done by turning the "Receiver tuning" control knob 
in clockwise direction until the moximum omplitude of the reflect 
ed signals ie obtained. The indicution of the pointer of the de= 
tector current meter should be noticed. The "Receiver tuning", 
control knob should be further turned in clockwiae direction un 
til the pointer of the detector current meter indicotes wximun 
of the current. 

The preliminary altitude tunin_ is: correctly performed if with 
turning the "receiver tuning” control in clockwise direction th. 
Sppearance of the maximum reflected signal on the CRT screen pro- 
Cedes the maximum indication of the detector current meter, Tho 
Magnitude of thy detector current, corresponding to the maxinun 
amplitude of the reflected signdls, should be soe 75-85 % of 

the maximum value of the detactor current. 

Check the speration range of the "Time gain" control. For this 

4t ie necossary to adjust the eveep range of 4-6) km and to 
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turn the "Time guin" control knob in clockwise direc DOA! oo 


extreme position. During this adjustment tho indication of the 
noise on the screen of tho aonitoring CRT within the range from 
15 to 20 km irom tho transmitter pulso display should be absent, 
and afterwards 1t should continuously increase. The teflected 
Signals should be considurably weakenod.. in thu vicinity of the- 
tranumitter pulse display. . 
i4)Inspect the perforwance of the automtic frequency control by 
azang of turning the "Manual-automatic" swicth to position "Auto-= 
matic". Ths display on thi: CRI acreon display as well as tha 
magnitude of the dotector current ust not be substantially chan= 
ged. If the indication of the "Detector current" acter duscréases 
and the display of the rvflacted signals on the CRT screens dis~ 
appears, the “Time gain control” knob should bu adjusted to ob- 

m tein a roliable indicection of the moter pointer and an adeqguat. 
we display on both scroens, | _ 
5 5$et the "Range in ku" switch to position "100" and check tho per 
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; formance oi the circuita of tha 3tep delay of the beginning of 
fw 6s the Sweep. For this the"Sweep delay x 10 km" switch should bo 
Ssuccevivuly adjusted in ateps to all positions up to position 
"2c". The stap sweep delay is correctly adjusted if the range 
display is wuintained in all positions and the x sweep ia relia- 
blz. In position "24" tho brightness of the sweep is- decreased, 
4t the same time tie frequency division ox 1:13 in tho range 
unit ic to be checked. In the 100 km sc@le the transmitter pulse 
on the lest te-kilowoter mrker appears in position "16" of the 
"Sweep delay" switch. This pulse will move discontinuously in 
steps of 20 km towards tic beginnong os the ewecp. In the 209 
km sweep ratio the transmitter pulee merker appears on the 2th 
ten-kilometer marker in position "6" of the "Sweep delay" con- 
| trol 
136) Inspact the operation of the air pump. For this check the "auto- 
matic protuction" awitch on the control panel of the cir pump 
a6 well as the 45V "Wavoguide pump supply” s itch are to bo 
turn on. Doing thia, the "Pump" signe)ling lamp situated on 
the control panel should light up. after one or two minutes the 
Signalling lemp should go out as ihe pump is-automitically tur 
ned off. The pressure-range installed in the cntenna assembly 


Oi thy airoraft and Closed in the pump system should indicato 
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QO pressure of 1 = 1,2 atm ‘Tha automatic operation 9150X1-HUM © 

should start agoin ( the signalling lamp "Pump* lighta up) af « 

ter a period of at least 15 minutes ( not bufore this time), 

Inspect the perforuenoce of the Qoupling unit of the optical 

bomb sight N.OPB-6 sr in the following orders 

a) the sweep ratio "6km" should be adjusted and the antenna 
rotation wechanism turned on. i” 

b) the svitch on the azinuth stabilization unit should be set ee 
to ,osition "Optical bomb sight" (OPB). Jn the screen of 
monitor CRT a transverse mark should appear, placed.in the 
middle of the sweep line and on the azimuth acale a longitue 
Ginel wurk should m2 visible, Cut off the antenna rotation 
System 

0) adjust the zero saute of sight on the optical bomb sight; - 

G@lso the dalay introduction lever should be edjusted to zee 
ro level. Turn the optical bomb sight so that the drift an-~ 
gle on the scale of the course stabilization of the all-5 
Gutowetic pilot is zero. Note the position of the Sweep trae 
ce which 4s to be considered os zero position ( the supply 
of thy optical bomb sight should not be turned on during 
this checking). 

@) turn the optical bomb aight by 15° from the 0° position on 
the drift angle in clockiise direction. 

The plan position indicator sweep trace should move in antl- | ° 
clockwise direction by an angle of 15° 20, 5°, 

e) Deflect the optical bomb sight by 15° from 1ta-0° position 
in anti-clockwise direction. The Sweep trece on the plan po- 
bition indicator eareen spans deflect in clockwise direction 

' by an ankle of 15° z U0; 5°, srom the zero position. Fix the 
Optical bomb sight in the 2osition corresponding to the sero 
drirt angle. 

f) Deflect the optical bomb sight by 15° on the drift angle 

'' 8Colea in an arbitrary direction and write dewn tho angle of 
tue aweep deflection. afiuet the angle of sight of the op 
tical bomb aight to 20.5° and introduce a delay of 2090/1000 
On the delay introduction scale, after this adjustment the | 
oe uhould be further deflected by, an angle of 8° 
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&) eet the "OJperation-Calibrution" awitch ‘to position "Cali broe 
tion", By this edjustment the twoekilometer ma rts 20%) HUM 4 
be visible on the both ORT screuns. Check the oulibration ) 
of the coupling unit of the optical bomb sight on the oa 
libration markers, and, if necessary, adjust additionaly 
tho unit ( accounting to instruction in $3 of this chapter) 
F ptet Before checking the perfornence of the coupling unit of the 
OLIB~6cp, the opticul bomb sight syatem hea to be inspected 
end adjusted. During the inspection of the system the &yrO- 
scope of the »ptical sigt must be looked, and the optica : 
_ bomb sight must not be energized, , 
6) Cut off tho power supply of the rodar bomb sight by turning off 
the switchnes in the following sequencet "Transmitter heating", 
"power mains 27V~115V" and "Power convertor On-Off", Set all 
the avitchnes in their respective initial positions according 
to instruction given in Table 1, Cut off the power supply of ‘the 
pump und set the "Waveguide pump" autowstic protection switch 
"AZS" to position "Off",” 
The inspection of the performance of the radar bomb Bight in- 
Stalled in other aircraft types ia done in the same order, ex~ 
cept Item 2 of this parugruph. The power maina network of the 
Bircraft is to be connected in accordunos with the circuit dia- 
Sram of the respective type. 


Inspection amd caltbr.uition of the coupling unit of the QPV-6sr 
airborne bomb sight 


Checking thy position of tha longitudinal and tronsverse mont, 
‘¥1) Energize the radar bomb sight, and after some 15-20 winutes set 
the eswitch on the azimuth stabiliz:tion unit panel to the posi - 

; rf? . tion "Jptical bomb sight", 

2) set the "Ronge in km" s\itch to tho position "10-60", the switch 
of the monitoring CRT t» the position "1", and the "Swoep delay" 
witch to position "Zero", The "R,F. gain" control knob should 

}] be turned in anti~clockwise direction to its extreme’ position, 

‘ 3) The scenning-seotor a.itchea on the control panel of the sector 
scanning unit should be set to their respectiye positiona to ob« 
tain the front . scanning sector of 60° angle. The"sactor scan 

Continuous rotation" awitch should be set to position "Seotor 
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aconning" and the antenna rotating system ahsuld be g O0X1- HUM 

sition "Fost", On, the soreen of the plan position indicator CRI 

a longitudinal markor should appear in the zero anglo position 

of the azimuth scale. If this marker does not point towards tho. - 
zero rofurence of the scala, four screws holding the deflection — 
coil of the PPI tube hava to be partly released, and the oil 
hau to be slowly turned and installed in a position in which 
the longitudinal mirker points ene to tho zery angle of tha 
azimuth scale. 

ag Turn thu "Expanded Bcope. 10-60" control knob on the paapeotive 

Mm control panel in anti-clockwise direction to its extrema pouition - 

and check the position of the transverse marker which should be 

placed in the middle of the sweep panel within the limita of 

1 km. 7 

F>) Check tho position of the centre line of the front scanning aco 

“. tor in relction \to the longitudinal merkers The centre line of 

the front scanning sector should coincides with this markor wits 

an admissible tolerance not exceeding 52 (The measurement is 

porformed by imens of the rotating cursor on the filter on the 

PPI tube; the durk soctor of thu screen is not tekon in account | 

in this measurement). 
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op By, Calibration of the ronge channel of the cou» ling unit of the 
. optical homb sight. 


Ml) Set the "pore tion-Cali bration” awitch to the position "Calibrae 

tion". In this position tho two-kilometer markers must appear 

on the screen of tho monitoring tudo and of the plan position 

5; indicutor tubo, 

42) Sot the moximum sweep rotio. Tho oe or eight of the optical 
bamb sight should be adjusted to 70M 

3) Switch in the transmitter by pressing the "Tranamitter high vols 
tage" push-button switch, and set ‘the antenna system to fast 
Scanning in the front aeoctor. 

| 4) By means of the "Altitude: handle of the sptiedi bomb sight an + 

altitude of ( aa) km’ is to be adjusted, where "a" is tho con 

stant orror in the runge moasurement. The altitudes at which 

the calibration ise to be dons os well as the value of the oon 
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utunt orror in the range measurement are given in a ieee te0vVer 


: Med on the coupling untt of the optical bomb sight. 
) Turn the "aero range adjustment” control knob to adjust the 
first two-kilometer circular morker onthe PPI screen next to- 
the transmitter pulse marker to ovincide with the transveme | 
murser, This coincidence ia obtained by shifting the outside 
contour of the transversal marker with the inside contour of 
the twowkilometer oireular marker oe gee Figs dds 


et oe 


; | 





ee 


\ 
Figel. Display on the indicator acreens with ‘the calibration 
ai the ooupling unit cf the optical bomb sights 


Upper part: Display on the PPI screen - 
Lower purts Display on the monitoring CRT screen 
left: Before coincidence of the tw marers 
Rights After ooincidence of the two ee 
1 the tw-ekilonmetor marker 
2 =the tronsveres marker 


6) Adjust the altitude of ( l-a/2) &.. amd tho ongle of sight of 60°, 

For this tho first two-kilometer ciroular worced following the 
transmitter pulse display should coinoids with the transverse 
Iharker, If the coincidence ia not accurate, the axlo of the 

"Range stabilization adjustment” potentiometer should be turned 

t> abtain the nacessary coincidance of the transverse marker | 
with the firet twoekslomotcr range aarkar. The culibration is” 

ta ba ghecked in the position of HaQea km, ond 8”, 
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re eee . 
- 15+ . : 
Jt thu “sltitude’ control knob of the optical bomb aigoOX1-HUM . 
" tion (W-a) km, und the ongls ot sight to «= 0°, Now turn 
3 be "“guximum altitude adjustasnt " control knob ty obtain tho 
ihe “yincidence of .the fifth two-ilometer ciroulor marker with nal 
Semsvorec MGs , 
Nee just the "altitude" control knob of the »ptical bomb sight t) 
eo sition (l0-0/2) km, and tho ongle vf sight control knob to ae. ! 
Gs! “peition correiponding to on ungle sf 60°, By turning the "Ma- 
/- ylmun renge adjustment" control knob abtain the coincidence of 
sys transverse mncer with the tenth two-kilomoter circular oom 
fe er ( the tenth circle from tie transmitter pulse display). 
i. She chucking iy to be performed at the altitudes of (2-0) km 
7 fr (lU-a)' km, -ond .also at (1W-o/2) km with an angle of sight 
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£60°?, If necussery, tho c:librotion should be corrected, 
Shuck the calibration onee more at the altitudes of (2-a) km ond 
: ld-n} kin with an angle af sight ot O°. as wall aa at ( We-a/2) 
‘km with an angle 2f sight of 60, 
If neceavury, supplementury correction should be done according 
eS instructions in Items 5,6,7 and 8 of thie parograph. 
ls G.libretion is to be repeated until the trunsverse marker . 
~ “Ycoincides with the lst, 5th and Wth two-kilometer circular atr ‘ 
"Akers ot the op aNe given altitudes wind angles of sight ( with an 
, .$accurency of + 30 @m). 
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ang ection and adjustment 2 the course channel in the coupling 
, unit of the optical bomb sight. 





7 -yout thy "Jperation-Galibration” ewitch to the position "Operation" 
Be an the cntenne rot.tion syatam. sdjust the optical bomb sight — 

* gto o position corresponding to the drift anglo of O°. The "Delay" 
“deontrol knob of the optical bomb aight set to zoro, Now press the . 
; -'Left-Right" push-button aritoh ond edjust the ewoop trece t» the 
* g#uro of the agimuth uccle. The angle 27 Bight af thé optical bomb | 
easight alould be set ty 70%. . 

; | Turn the optical bomb sight in clockwise direction by an angle 

“q of 152, The eweep on the screen vi the plan position indicator 

ORT should deflucti. by on angle of 15? 2 1° in anti-clockwige 
direction. Should be eee dufluction of tho aweep trace psx 

coed the limite of 15° 2 3°, the cover of the coupling unit of 

the yptical vomb sight should be renoved and the shaft of the 

P31 potentiometer has ta be adjusted to shift the sweup trace: 
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“p the correct position. ( the poteitiomater ia installed on the 
assis of the coupling unut of the opticcl pene sight). Then 
as »ptical bomb sight should be turned by 30° in anti-clockwise 
direction and the position of the sweep trece should be checked. 
Oe sweep truce should bu placed in & position curresponding to 


5° = 1° of the azimuth scale, If necessary, the sweep line can 
de adjusted to the correct position by means of the RO5 poten 
tiometer ins tallad oan the chassis of the coupling unit of ‘the 
ea bomb sight. Now the vsptical bomb sight has ta be turned 
again by 30° in clockwise direction und the ungla of ths deflec- 
{tion oi the sweep trace should bo checked. If necessary, the ade 
J Jus tina nt has t2 be perfomnad by cans of the R31 potentiometor, 
[The adjustiaant by means of the RO5 ond R31 potentiometers should 
Tbe repeated untill the sweep trace is pliced in the ruspective 


4 correct position. 


‘ Now the accuruncy of tha course chased: transmission: of the angle 
lof deflection of the opticol bomb sight to the pan povition in- 


Yl 


‘Y dicator.ia to be inspected. For thia reagon the spticel bomb |; 
_ # Sight hes to bo turnud-in two-degree stups from the zero angle 
7 t> 10° end further in steps of 5 dzgreas to 30°. 


The error in tha defluction angle transmission through the cour 
se channel of the coupling unit of tho »pticil bomb sight should 
be less than 0,5? with drift angles up to 10° and less than 1? 
with drift angles from 10° 4, 39’. Should the error in any of 
the inspoctod positions surposs the admissible augnitude, tha 
compensation of the excessive error may be -obtainad by adjusting 
tho R31 and ROS patuntiometers. By this compunsction odditional 
increase of the orror may tuke place in some other positions, 
Howover, the compensation iy to be dane in such a .ay that the 
error ba within the admissible tolor:ncea in all of the positions 
check ode 

This inspection iu to be dono in both directions of the optical 


‘ boiub sight, vige in the clockwise as well 68 =f the anti-clack- 


Wise direction. . 
4fter-the course channel ie siju tea, the initial evro position 
of thy course channel has to be checked onco more ( aco par. 4). 
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L bh the drift angle of the optical bomb sight to 0°. also the 
fbi. ploy introduction lever of the apticul bomb sight hos ta be . 
i, Cpt to zero preitione , | 
. y turning the angle af eight handle the anglo of s@ght has to 

_. 8 changed from 0" ta 70” and thu eweop troce on the plan positi-~- 
a. indicator CRT has to be checked as to the stebility of ite 
~ Position. If the stcbility ig not sufficient, the position of the. 
: ). .&jweep trace with the angle of sight of 70° is to be noted. Now 
the engle of sight of 20° 4a ta be adjusted, and by turning ths 





pxle of the "acro bank adjustment" potentiometer the sweep trace 
fe : je ts be cet to the position in which it was noted with the angle 
Be tt Sight of 70°, Then the edjuetment of the zero bank should be 
: Schuck od ogain and supplementary correction should be performed, 
a . Af neceasory. The above described adjustment is repeated untill 
ie : the sweep trace 3n the screen of the plan position indicator is 
io eooene within the change sf the angle of sight oetween 20° and 
e410" 


ys {Turn the optioal bomb sight in clockwise direction by an angle 
Hoag of 15 °, the sweep trace on the plun position indicator should 
ee “9 M3ve in anti-clockwise direction by the seme angle. Now adjust 
sg tho angle od eight of 20.5° ond by means of the lever installed 
7 7 2n the sptical bomb sight introduce a delay of 2009/1000. During 
a | this adjuatment the sweep truce of the plun position indicator 
a CRT should further turn by on angle of 8° = 0,5° in anti-clock- 
| g@ whee direction, If the deflection ongle is greater or smaller 

: than the above mentioned doflection, ths angle has to bo odjusted 
to 6° by turning the cxle of the "Trensverse stabilization aod- 
ie justment" potentiomoter. 

«-#) Chock the operation of the transvorse stabilization channel whi- 
“Gla thy optical bomb sight in anti-clockwise direction as descri~ 
if bed in Item 3. 


eG fe Inspection ond zero courso od uate t_of the servomechanism of 
hy _ dhe PSBNeM rodar bomb sight (Adjustmont of the radar bomb poight) 


ap) Chock the position of the course marker of the rodar bomb sight 
rf in reference to the longitudinal axte of the airereft in the fole 











ocd Bom 
. lowing way | et . 
vl BS Sear ey ee 0 a rrr cere te oe ee eh a ee wre ef ee oe a 
. | S-E-C-R-E-T i 
eaeceneteatlts Eek ae co { : ; | 2 
| | No Foreign Dissem io ee a ge ores 
| | TD ecreo artnet = 








Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8 


alee OM 


rorelgn visse 








fe ce ry Pa tH er er no PIS SEY Pe 

= (4 -lj- ‘ | | 
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‘) Two plumsets should be hung from the checking pointe on the . 4 

longitudinal axia of the oircraft, vig one from the nose a: | 

the airerat und the other from ite tail. 

Stretch a cord of 25-30 m lenght along the longitudinal axis 

af tho aircraft eo thet o part of this cord of Weld n' to 






adjust the optical bomb sight in the wors drift angle Sele 

} tion, :nd sot the doloy introduction lever to zuro position. 
Turn the "angle of aight” handle of the sptiesl bomb sight 
ond check the shifting of the course mark in tho visor of tho 
Jptical bomb. sight with respect to the strotched cord. 

*e) During the chunge of tau ungle of sight from-v° to 70° the 
<o* 2 course mark should wove along the line ot thy stretched com, - 
f . §  99Y Slong a parollal line. ‘The maximum odmissible value of © | 
 °49 divergency of the course mark is 7 - 15 winutes; should it: be 
- I greater, the optical bomb sight has to be re-odjusted. 

P| Cut on the powor supply of thu redar bomb sight and check the 
“ ¢pseition of tha longitudinal mark as well as the 2perotion of 
}the course end transversal stabilization channels ( soe instruc- 
w 4 tion in par. 3, 4,C,D,). 

}} “4 Install the comer reflector at a distance of 800 to 1200 metors 
I “Pan front of tic eirereft at an angle of 5° - 7° to the loft atle 
?de of the longitudinal axia of the aircraft. Tho noac af the 

4 clreruft should be slightly ecievated ( by an angle of 4° =5°), 
Cover tho side openings of the nacelle in the front strut of 
the circroft, 

I Turn the spticul:- bomb sight in is direction of the corner re: « 
Se : 4 flector. During this the gyroscope of the optical bomb sight 

iv 4 must be lockgd, the dolay must be zero, and tho "Altitude" con- 
Ly 3p trol knob aust bo set to ita winkiaum cltitude position, 
ae) eet tic lengthening control of the sptical bomb sight and turn 
r the angle. of sight headle until tho corner roflector uppcars 

<q in the field of vision o. the optical bomb sight. If the frame 
3 :-| 0% the cabinewindow obotructs the sight, the nose of the air 

: @ «Craft must be olevated by installing a Jack under the nose log. 
if «Of the aircraft undercarriage, 
b-T) Turn the optical bomb uight so that tho cornor refloctor coin 
cides with the course mark Of the optical bomb eight. The att 
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id justaent. In orther case move ths cornor reflector in another 
) sition. . a ; : 
: ton the fast-scanning mechanism of tho antenna eystem in the 
| 4 ront scaning sector ( the ewitch installed on thy panel of the ~* 
pzimuth stabilization unit must be set to position "Optical bomb 
bight") « The "Expanded scope 10-60" control is now used to adjust 
phe swoep ratio of 810 km. Tho angle of sight on the optical 
mb sight is to be adju..tead to “21060 
fut on the transmitter high voltage and observe the screen of the . - 
E oosition indicator CRI for the display of the reflection 
from the corner reflector. If tiie signal is difficult to dis-= 
pees atinguish from the other " targote", the corner rofluctor must 
in be folded down ( or deflected.in azimuth by 90°-260°) and thorn 
» «again iastalled in th: positions 
} - By observing tho disappearance and restoration of the signsl re- 
 ' ‘lected from the corner reflector its position on the PPI screen 
eae. ey be easily distinguished frow other reflections, During this 
checking the drirt anglu of the opticol bomb oight should be the 
~Ssame ao the angle adjusted vccording to Item 7 of this paragraph, 
Hf the initial zoro adjustment of the course channol is correct, 
athe iiaplay of the corner reflector signal must be placed on tho 
3) Pongi tudinal nurker. If this is not 30, the following. measures 
-~must be taken 
40) Take off the ridome of the radar bomb aight antenna, 
4. 4b) Loosen the four screws holding tha oval cover in the back part 
= «f of tho agdimuth differentiating ayotem and take off tho covers 
bb ‘dc) Loosen slightly the throo scrows holding tho prassing ring of 
‘] the R 1707 potentiowster of the optical bomb sight. 
Turn the case of the R 1701 potentiometer until the display 
of the signol from the cornor reflector ia placed exactly on 
the longitudinal marker; the tranavarec mrker should divide 
the display of the corner reflector signal oh the screen of 
the plan position indicator CRT into tw oqual parts. 
After thie adjustuent the indication on the cadibrated gear 
drive ox the azimuth differantia~ting syatem should be written 
down with an accurency of ~ 0,25° to facilitate future edjust- 
_ ment after roplacemant of tho optical bomb sight or ite coupl- 
ing unit without the necesai ty of application of the corner 
_ Patlector with tho cdjustment of the radar bomb sight. 
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© ; Be ; i ap gl Fo aro aca - 
. = aiten the screws of the R 1701 potentiometer ani SOHN ’ 
Rc Pe cover of the azimuth differentiating system. 
he if tne difference angle between the display of the corner re- 
7 so Ylector uignel and the longitudinal warker io not greater than. 
| ‘Pas 6° , tho adjustment may be done-by means of the course po- 
“Sentioneter ingtalled in the front part of the optical bomb u 
44 ht; the corroction should bo done in the following way! — 
4) Remove the five bolts holding the cover of the course po- 
4 tontiometer and romove. the covers 
0) Remove the four acrows fastening the lid of the regulation 
) element of the course potentiometer to the cover and remove 
the lid. f 
Loosen partly the four screws holding the rotuting aociandon 
of the coursa. potentiometer. 
seplace the cover of the course potentiometer and tighten 
Bo it by means of two screws. 
be oo 6) Adjust the control, knob of the course > eokeibmetan to ob- 
tain the coincidence of the display of the corner reflector 
.{ = Signal with the Jongitudinal marker on the PPI screon. 
Me f) «emove the cover oi the course potentiometer, tighten the © 
ae gcrews and replace tho cover and the lid. 
: 4) Cut ofi tha antennae rotation system. 
’ “4) Adjust the optical bomb sight to a position corresponding to 
‘Pf zero drift angle. 
9) Proaa the "Loft-Right" push-button switch and adjust tho sweep 
4 trace on the plan position indic.tor to zero of the azimuth 
scole ( in coincidonce with the longitudinal markor). Tho di - 
rection of thy maximum radiation of the radar bomb sight antenna 
- 4 now coincides with the longitudinal axis of the aircraft. 
fr : 4). Set the. awiecth on tha azimuth stabilization unit to position 
, "Selsyn zero". The swoep trace on the plan position indicator 
Screen must stay in the azimuth zero. Should the eweop line 
deflect after the switch it ect from "Uptical bomb aight" to 
"Selayn zero" position, the following measures must be tukon: 
%) Loosen partly the screw holding thu adjustment sactor of 
the zero soleyn (" Zoro adjustuent"). 
b) Turn the seotor of tho zero eelayn until the sweep line on 
the PPI screon points to the zero of tho azimuth BCole. 
c) Mehten the ad jus tmont sector of tho gero golayne — 
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at on the antenna rotation system and check the posi50X1- HUM 
\e course marker of the radar bomb sight which should point © 


7 i the zero direction of tha azimuth ecale. If the course mar 

or is shifted to the left or right aide of the zero azimuth , 
‘ce cam of tho miniature switch of the cource marker, installed 
n the base of the antenna gearmdrive should be adjusted in 
uch a way that the course marker points in the airection of 

he zero on the azimuth scale, 
fut off the powersupply of the radar bomb aight. 

-k 

¥ Inspection of the performance of the airborne PSBN-M radar 

; bomb sight by means of the checking reson tor type 50 I, 


he checking resonator serves for evaluation of the performance 
he r,f. circuits of the r dar bomb sight ond for deturmination | 
‘the operation frequency of the tranamitter magnetron 
the inspection ig done in the following odor 
install the checking resonutor on its stand. 
| Insert the wavoguide twist joint between the waveguide input of 
the checking resonator and the horn antenna from the 501 equip~ 
Munte 
Wnotall the checking resonator at a distance of approximately 
'4 to 5 m from tho untenna of the radar bomb sight to the left 
or right si.a of tho aircraft ( the radome of the radar antenna 
nevd not be romoved). Direct the horn untenna of the 501 instrme 
nent towarda the radome of the radar antenna. 
Sot all controls of the radar bomb sight to their respectiva 
initial positions ( See.Table 1.). 
Cut on the powexrsupply of the radar bomb sae as doscribed in 
§ 1, Item3a 4 and 5. 
oct the "Rf. goin" control knob to ite extreme right position, | 
and turn the "ixpanded acopo W-60" control knob in anti-clock- 
wise direction to its extreme position. The "Expansion of tho 
counter” control knob on the computing mechanism unit set appro= 
imately to 0°, | 
Set the "Sector scanning- Continuous rotation” switch on the — | 
control panyl of the ssctor scanning to position "Sector scanning” ? 
Qnd cut on the antonna rotation systom, The "SlowFast" awiton | 
on the timer and control unit set to position "Fast". 
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mes - 50X1-HUM 
He : By eans of the sector avitchea on the sector aoanning panel 3 
ee 3 the 60° sector acanning has to by cdjusted eo that the aoonnting. 

. a ‘ rodar entenna radiutesa ite eignala towards the horn cntennao - os 
(it - 3 of the 501 checking resonator ( to be observed on the PPI =! 
Me Hf acreon). . a 


“| Cut on the high voltage of the transmitter. - . is - 


q enti-clockwise direction to ite extreme position and slowly 


i turn the "Tuning" control knob on the 501 instrument within 
Be the limite of 9 to 12 and 25 to 28 great divisions on the 
° ie right socle of the wavelength-meter of tho 501 resonctor, Tho 


checking resonator is to be tunod so long untill the pointer 
of the microamperemeter on the panel of the 501 resonator 
atarte swinging from zero towarda hiz,her curront indications 






ae: ote 
u = 


He "8° ( thig ewinging of the pointer of the checking resonetor ia 
Ba caused by the scanning of. the antenno). 


+ 
ry 


aT, 
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) Switch off the antenna rotation system, oet tho “Detector cum 
rent- power-supply check" switch to the position " Detector 
current"-, Turn the "Receiver toning” control knob until the 
detector current mater indicatea a value corresponding to the 
laxiuum aaplitude of the reflected cignils ( saa. 9 2, Items 
31 and 32). Set the "Manual-automatic" switch on the timer 

ai “nd control unit panel to position “Automatio",. 

12) Prose the "Left-Right" push button awitch of the antanna ro- 
| tation control and turn the ontonna system to obtain the ma 
ximum deflection of the pointer of the microompermeter on the 
501 resonator. It ut thie miment the pulee of the checking 
resonator ia presented on tho monitoring und the prn posttion 

"indicator soreen, tho antenna should be turned till the mo- 

ff Ximum width of the pulee of the checking revonator is obtained. 

°F 19) slightly turn the "Tuning" control knob on the ciiecking re~ 

fe sonator panel and tune the instrument to the frequency of the 

tronsaitter magnetron ( maximum deflection of tho pointer of 
the 501 mloroamperemeter). 

14) By turning the direction handles of the resonoter etand ( Lett- 

right and uprdown), the maxd mum mt oroeepereserer indication 7 

ia tu be obtaind, 
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50X1 - HUM 
burn the "Receiver-tuning" control on the timer and control 


unit panel to obtain the maximum width of the pulse of the 
checking resonator ( sec Mge2). 


mee ee, 


eee ee 





: | Figee Display of the checking resonutor pulse on the screens 3 
a) - The woritosing CAT 
b) - the plan pouvition indicator CRT 


furn the antenna right und left, os well as up and down, and 
repeat the position adjustment and the tunin;, of the checking 
reion..tor. Also the receiver of the radar bomb sight has to be 
tunud to obtain the aeximum width of the checking resonator 
pulse both on the monitoring CRT ( Fig.2a) ond on the plan poe 
3ition indicutor CRT ( Mg.2b). 

Turn the "Attenuator" control of the 501 resonator in clockwie 
su direction till its extreas position. A slight increase of 
the width of the checking resonator pulse is obtaindd. 

Turn the "Range" control knob on tho panel of the computting 
mechanism unit to bring the measurement pulse display toa coin 
cide with the end of the pulse the checking resonator (Mgec) | 
Thu width of the checking resonator pulse ( ringing time) 
Should be 4 to 5 km, If the ringing time is considerably shor 
ter a8 compared with the above given, the tuning of the ref, 
circuitea of th» receiver ie to be inspected ( See Chapter II, 
§ 3), as woll as the magnitude of the average current of tho 
transmitter magnetron. If nocessary, the respective circuit 
Should be adjusted. If no a.tisfactory results are obtsined a 
ba alignment of the r.f. circuits of the receiver, the receiver 
sansitivity has to be inspected ( see Chapter IV, §26). also 
tne average. power of the transmitter should he checked ind the 
“Yespective units should be odjusted and repaired. 
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1 lead the indications of the scclvs of the chucking rosonutor 
right scnole-integral numbers, left scale-fractions), The mag- 
| detron frequency may be obtained from the charts witoh on the 
ou - gover af the resonator or in its instruction book. 
19) Gut off the power-supply of the radar, 
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bess nent of tubes, tuning and olignment of the RF. circuits --of 
“4 the IICb H- eyuipment, 


a c-plecamunt of tubes, with the exception of the spacial ref. 
tulyg types, is simple «nd convenient and does not differ from the 
replceaent of tubes in current redio equipment. 
Qh. csplacement of tubes which newd to be selected due to great 
adit, erences in tue parameters of the respective tube types ( for 
excsiple the tubes in the intorasdiuts frequency emolifier of tha re~ 
ceiver nd same tubes in the range unit and the PPI) ig to be per 
foyyjed from specisl spere parts reserve). Such tubeo must be repla « 
cad ‘by tubes, sp.cially.selected in the i.ctory and imrked with the 
aen9 numbers 18 the tubes being ruploced. If such special tubes are 
not’ ‘at disposes], convenient tubes have to be salected. The tube ia 
C2fyide ‘red as suitable if the circuit in which the replacement took 
plage, fulfils tha requirement of the technical conditions after bee 
ing: tuned by mzuns of the respective controls. The alignment methoda 
are'dcacribed in Chapter IV " Instruction of the redar bomb sight 
Boris according ta technicul conditions." 

~ fhe replacument of the rf. tubes ( the mugnetron, «lyatron, om 
tera T-R tube) and the detector ie different from aome points of 
vicy, . «nd after the replacement of any of those tubes a supplementao- 
c tuning of the r.f. circuits of the radar bomb sight een: da 


ne performed, 
be _tuplacement of special r,f, tubeg 

“ Special rf. tubes are installed in the lower part of the trang - 
mi feos ( seo Fige3). For their replcecement the transmitter cover must 
be reiioved. The replacouwnt of the tubes must be done with discon 
ud P2Wwemasupply of tne equipment ( this concerns aspecially the 
otron tube). 
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Fige3. Transmitter with cover removeds 
1 - cover of the T-R tubs, type RR6 ( L 1108) 
2-Mignet, type MP-1101°° = 
J- exhaust-fan mouth ms 
4- wagnetron, type MI~53 ( L 1107),5 - Magnetron 
holding ucrew, 6 - screw halding the mgnetron joint, 
7 - Klystron shield, 8 = adjusting screw of the noe 
chunicel tuning of the klyotron tube, 9 ~ klystron tube 
type XK 19 (L 1110) 10 = cover of the clystron shield, 
11 - detector holder, 12 - key for tuning of the kly- 
stron tube, 13 ~ key for clignnent of the T=R tube, 
14 + locking screw o f the detector holder, 15 = ad- 
justing screw of the RR 11 T-R tube, 16 - locking 
Screw of the RR-ll T+R tube, 17 = TR tuba; type R11 ~ 
(11209), 18 = 114 of the trigger elevtrode of the 
T+R tube, 19 = fitting of bia P qi ewitch, 20 - re- 
sist or, type P aes 
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. 42 The hignetren replacement is done in cases of poor performance 
to OE this tuba, Faulty function of the mgnetrdén is indicated by the 
I following effectst 
if 0) 4aftor the tranimitter ig cut on the "Mugnetron current" meter 
be ‘Andication 4e zero, and the rectifier current has a emall value. 
rds n) Tastability or sharp increasa 9f the magnetron current. 
Es “9) megnetron " Sparking" indic.ted by the vibration of the pointer 
“on tie ycele of the "Magnatron current” uwseter; after tie wogne tron 
we Dore ide decreased, the "Sparking" aes on. 
od) Ducrecse of the aver.,e power oi the transmitter with normal 


” ;, Yolue of tha magnetron current. 


Sod o te The ubove descriebed offecta need not be caused exclusi-- 
Cae by incdequate performance of the magnetion; they could also 
“Appear us results of fuults in some transmitter circuits, Thus for 
‘| 1x ‘aple the absence of the magnetron current with a amall recti- 
“fier current ( of the order of 1 to 5 ma) may be c.used by a fai’ - 
a “Mure in the uagnetron heatin, tranyformer. A sharp increase of the 
H “Magnetron current may ba ¢c.used by foilure of the § 1118 conden- 
t's Ber or the GMI-83 tubes. The roason of the decrease in average © 
pte. nunitter power may be found in the de-mignetization 2f the mag- 
Me intron permanent magnet, etc. 
The magnetron tube is replaced in the following wuy 3 
“iy Xemove the exhuust-fon mouth ( Item 3 in Figed.); loosen two 
a Screws holding the locking yoke oi the fan motor. 
2) Remove the four ocrews uoiding the Mugnet (2), und remove the 
* Magnet 
{" 3) By muans of a special steel plug remove the upper two screws 
(4 (6) and loosen tha lower two screws holding the waveguide out - 
“put flange of the wagnatron; disconnect the m:gnetron from ite 
waveguide, 
a 2 te! No stvel or iron dbjects may be placed in the vicinity 
of thy MP-1lJ1 imgnet ( pliers, ucrewuirivers, keys etc) 
> as this would de-m:gnetize the Magnets 
“4) demove the eix screw (5) locking the magnetron flanga (4) and 
Pull Ve ourefully the magnetron tubes 
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mapas ia bobs 4& new magnetron tube and be sure, that the ba» 

‘63 neating pins of the Magnatron touch 

reliably tha 

t the riceptucle, 7 eserves 
feste Y Mug 

! a — ry ee and its waveguide flange. Replace the ' mage 
6 exnaust fan mouth, Tighten tho acrews h 
j 3 

.Purte aentioned, neon 

. zAfter the replacement of the magnetron the current of the mag~ 

: ueron should be checked, and Qlso the performunce of the trans- 

x ae unit should be inspected ( see § 2 of this chapter), 

- ee of the checking reaonitor tune the r.f, Circuita of the 

Fi Pawar receiver ( see §9 of this cha 

8 pter). The menetron f 

- ,3 Cy should be measured, . _ 


f 

| 

yA Pleeovent of the klystron, type K19 ( L 1j10 “Scanning" ) 
., wa 

; 

| 


- a Faulty function of the wlystron tube is indicted by the follo- 
eke < ects: cinsiderable decrease si the nrise La the monitoring 
neh be diaplay ond indicution of zero Current 91 the scale of the 
ha apteeton current" metre in all positions of the "Receivor tuning" 
bo Cantrod knob. Notice yhould by tuken vi the fact that ‘the faulty 

: age of the detector ig indicated by coffectg 3imilar t) those 
i Fi a oe of the klystron. In addition, the foulty performun 
Q a the klystron may be caused by a defoct in the Powersupply 
ee ine 2f the klystron, Hence tho Performence of the detector and 
t 8 de poveraupply circuits should be tested 

oe previous t > | 

i ‘Cwment of the klystron, ee 
Foc? Tha klystron re lac | 

ory aS se ata - done in the following sequancea: 
bee screw o 

an w the klystron shield (7) and remove 
fo. ite, 

Pe - 49v@ the lid .rom the kJystron repeller slectrode, 
7 ] Ypen the position fixing key of the klystron. by turning the 
is | Serew on this key in cnti-clock-\ise dinction, — 
4 


- loosen the holder of the kly. ; 
a stron and caroful remove 
e A stron, together with its holder, ° eee 


: a By means of a screwdriver take out the spring ring of the kly 
; ; 5 ee and then remove tho klyatron from its holder 
, | 4nstall another kiys ; 
K a 7 tron tube tore tho holier, in the following 
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- 2 = 
) Insert two or three od fus tment rings into the k1yOOX!:HUM | 


der, 

>. b) Install the klystron énd two insulation semi~rings into the - 

1p holder. 

a ‘e) Lock the klyatron in its hoider by muans of the spring ring. 
"Install carefully tho klystron with ite holder into the respeo- 

id tive receptacle, 

‘ ‘Tighten loosely ths klystron holder nut. 

eet ,#.ign the rf. circuits of ths receiver ( sea $3 of this chap ~ - 

b" : eee nd afterwards tighten completely the klystron holder and 

| a ; otnetuaa the klystron shield in its place, 


ot 


" PP? rlacument of the T-R tube type RR-1) (L 1109). 


FPoalty performance of the TR tube is manifested by failure of 
s 3 detector after the transmitter is switched on or by decrease 
an "fe cnthe receiver sensitivity. ; 

! ~The T-R tube replacement should be done in the following orders 
by oy Reve tno lid (18) from the trigger electrode of the RAell 

“ T-R tube (17). 

aa by means of the plugloogen the two upper screws (16) md romve 

pia te * tne two lower ones md toke out the T-R tube, 
..@) Instell a new T-R tube ond tighten the screws. 
2a Align tho T-R tube os doscribed in § 3 of this chapter. 


na 


Pye lacement of the T-R tube, type RR-6 ( L 1198) 


“af Foulty performance of thie tubs is im nifusted by & strong de- 

< pease of the power output o41 the tronsaitter with a correctly ope- 
ey {ping mugnetron, modulutor eto. 
: : The raplecemant should be dono in the following soquénces 
5 Jpen the shield (1) of the T-R box, 
os ) iiemove the right locking nut and, while holding the lower part. 





_- 





2f tho T-R box, romove the left locking nut, 

The [+R tube ahould bo taken out simultanesusly with the lower 

“sell part at the TeR box, ' 
7 inetold & naw TeR tube, 


t 
oe 
b 
p. 
t 

P 
i’ a 
{* 
f 

} 





ae 
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cepiacement of the detector, type DK=C0}3. 


rculty performance of the detector is manifested by gero ind! cas } 
tion of the. "Detector current" meter and the decrease of noise le | 
vel on the screen of the monitoring CRI, 
ais perfaraunce of the detector may ba checked by means of the 
_ capere=v2lt-ohi-mater, type TI-1, or the detector testing instru- 
men , type IkXD-1. In this testing the resistance of tha detsoter 
7 da u.icasured with successive positive ond negetive voltages to ite 
emis. If the resistance is large with one polarity, ond small with ° 
the other, the detcctor is in order. This meagurement may be done 
on u detector installed in its holder ( the detector holder must 
be taken out from tho inixer cell, previous to weasureent). Une 
of the conductors from the measuring instrument ia connected to 
the detector hyider, while the other touches the protruding pin 
of the detector; 
The replacement is done in the following order: 
1) Loosen partly the locking screw (14) and remove the detector 
holder (11) from the mixer cell, 
2) Loosen the screw on the detector holder. The detector should 
now fall freely out of ite holder. If the detector is held in- 
Side the holder, it should be extracted by means of a pincette. 
3) Insert a new detector into the detector holder, 
4) lighten the screw and install the detector holder into the 
. mixer cell, | 
3) adjust the depth or the inserted detector according to the in- 
_ dicetion of the "Detector current" meter, and re-adjust the tue 
ning of the r.f. circuits of the receiver ( see §3 of this chap- 
ter). Then tighten the locking ocrew. 


‘ 
’ i a Alignment and checking of the transmitter periormance,. 
; 


q Under operational conditions, the adjustment of the transmitter 
_ 8 restricted to the control of the required value of the wa gnet~ 

“Fon current. The adjustment of the magnetron current is done after 
| Peplacement of the magnetron, after replacement or re-magnetization 
“Of the magnetron peraanent mugnet, and sometines after the repla- 


_ijpenent of the tubes in the nogplatoe (GikJ-8)) or in the driver 
| f .¢ 
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I. a -e 31» ; 50X1-HUM 
a ria , | 

cae on eddition, tha adjustmant is sometimes advisable with a 
‘er jvaiue of de-magnetization of the permanent wagnet, however, 


_ gliowld take place only under auch circumstances where the in- 
duction in tha magnet gap is not under a certain admissible value, 
The peaiureient of tne inducation inBine gap of the wagnet 1a done 
‘by means of the magnetic-induction weter, type GiJ=1. The inducation 
should be 4,70 to 4,900 gauss. 


Ae. ae. sauetnent of the magnetron current. 


- “he hiagnetron current 16 adjusted in the following way: 
@) In otops- by changing the position of the P 1101 switch (Item 
‘ "49 in Fig.3). Thie switch has four positions: in position No.l 
the miniium curren. is obtained, in position No.3 tho maximum , 
‘and in position’ No.4 the cufrent is turned off, 

b): gontinuously= by means of the R 1118 resistor (Item 20 in Fe 3). 
“Phe axle of. this resistor is accessible from the front panol 
(91 tho transmitter ("Magnetron current controi"),. 

‘The adjustment is done in position "100" of the "Range in km" 
‘pwitch; the wagnetron current value should be lJ ma. 

2). If a new nagnetron is replaced, the adjustment should begin with 
‘gmail current values, hence the respoctive switch is to be set 
eto powition "1" previous to the beginning of the adjustment, and 
“t..¢ knob of the R 1118 resiator should be turned in anti-clock- 
wise direction to its extrema position. After soverel minutes 

the axle of the R 1118 resistor should be turned to increase the 
-current value to lJ ma. If the required “t value cunnot be 
;jobtuined by adjusting the R-1118 potentiate tran te 
§snould be cut off, the respective avitch au pot to its 
nuxt position and further adjustment should be done by weans of 

} the R 1138 resistor, 

3 Ths ed juotment should be dona with a poworsupply voltage of exact 


Sint Se a eae 


ly 115 Ve 
“9y Tha curront of tie magnetron should then be checkod in othor re~ 
‘} Gimva of operation. The magnetron ourrent in the position "10-6)" 
q Of tag "renge" svitoh should he 6-8 mae In position "Beacon" of 
% the “Beacon-Scanning" switch the magnetron current should be 
: eee lO mae 


4 


aie, 
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4 


: 'ugpent" meter vibrates ( magnetron sparking) at the above given 
surrent values, the current :hould bo ducreaged to such a value at ~ 
wadeh the wognetron Operation is not disturbed by sparking. 

‘Under such conditions ( viz with current decreased) the ia gnew 
tron would operate for 10+ 15 minutes. after thet time the mag Wey. 





n Tye wee noe ee we 
= +a FF a > z ae 

“- is o ‘ ose, 

paar oe eos = 





tron cuc.znt should be again increased to the normal value. If { 
o magn: .ron , parking appears again, the magnetron should bs replac 


Be Che ckiiy; of the transmitter performances. 


a 
46) 10 ma ia the position "Scanning"of the "Beacon=Scanning" 


4 


ti 
see 


shad 
eo 78. 
< 


. ve b) 6-8 ims in position "scanning" of the "Beacon-scunning" switch 
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tt in any of the operation regimes the pointer of the "Magnetron 





Wi Th. ‘gnetrun current should be mcasured with the powersupply 
“i Vo Ltage of 115 V and with the "Mugnetron current-Rectifier cur 
- trent" switch in position "slagnetron current". The wegnetron cur- 


‘rent should be: 


witch, and in tha position "100" of the "aango in km" 
awitch. 


end in position "llv-60" of the "Range in km" switch, 


* C) Yml2@ wa in gosition "Beacon" of the "Buatcon-Scanning" switch. 


ook 


an increase of the magnetron current us compared with the above 


eo Given current mgnitudes is a mark of faulty performence of the . 
‘j¢ trensaitter ( the-mugnetization of the permanent aregnet, failure 


of the mignetron, ctec.). 


VY The deereese in the inmtgnetron current may be ccoused by faults 


in the Go I-83 and GU-<9 tubes, 

Increased current values with individual types 21 operation may 
be caused by fuulty fuuction of the sh.ping circuits in the drie 
Ver und the Guil-839 and GU-29 tubes, 

Coutins The replacement of the G&I~83 und GU-29 tubes in the men 
duletor and driver, ruspectivcly,. must be done with the digacon 
nectac power-supply of the whole equipment. The seme is valid 
for the rup.alcument of the rectificr tubes V1-0 ,02/20. 

Set the "Magnetron current-Roctifier current" switch to position 
"Rectifier current" and check the rectifier current augnitude 
in oll types of operation of the equipment in the same way as 
deacribed ‘above with the ea current weasurements,. 
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cee rectifier current guy not surpass the previously meagured 
ae: current values of the magnetron by-more than 5 MB. 

oan If the rectifier curront exceeds the above given value, the 
i, cree GMI~83 tube must be replaced. 

Pres This kind of failure sometimes cppears progressively, not ab- 
». “de mptly, after some timo of uninterrupted transmitter operations 


tye 
rey 
. 12 oe 


ie es 
{ 4 The rectifier current progressively incroases with time, while 


- fon the other hand the magnetron current rather decreases. Thus 
as after some 20-30 minutes the rectifier current may exceed the 
| 

| 

i 

I 


3 a 


sa Shee 


“<j magnetron current by 22,5 times. 
- 3): set the monitorin: tube siitch to position "2". ‘Tho wodulator 
vi pulse display should appotr on the screen ( with the "10-60" 
oid Tenge the "Expansion of the center’ control should be C1iogea to 
a its "0 km" position). 
ws with correct performance of the circuit the modulator pulsy 
ok “hould not cross the sweep trace ( see Fig.34 a, Chap.IV, §29 
caer ttom 8). : 
fh It that part of the Sweep trace which crosses the noduli:tor, pule 
a se is presented 91 the screen ( see Fige34b), the pecdhierioa 
% of pulses in the transmitter is irregulur, 
, t.is failure mey be caused by small voltage of the pulse which 
; fires the transmitter ( foiluro of the L 403 (6N@S) tube in 
o the ranga unit, or of the L 1101 (GU-29), ,L 1302 and L 1193 
: (VI-0,02/20) tubes in the driver). Also @ spark-ovor in tho 
_ GMI-83 tubes in the modulator unit may be the cause o: feulty 
; Operation. 


§.3. Xeceiver tuning, 


s 


ae in fiold operation, the rf, circuits of the roceiver, the time 
| Gein ( anti-clutter) control and the automutic frequency control | 
: @bould be aligned. The oii gnment of the intermediate frequency am- 
: piifier and video umplificr is done in repair shops. 

'". The eclignment of the ref, circuits of the receiver 19 dona after 
or Taplucement of the magnetron, klystron, detector or T-R tubes 
|S: typo R-11), and if the sensitivity of the receiver ie ineuffi- 
ee in spite of good performinee of the intemnediate frequency 
ee frequency anplifiers, : " 
Fy . 


a | : _ S-E-C-R-E-T 


| No Foreign Dissem | : ~ 


« 


; Wy Hiels ae . Seas’. 
. 


—— 
LL PE - Wc ele ue aa SE ti - =a 





MAES ae a ET Ms OR CTS ES ET OO 


7 Se wre 


Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8 








eM ei 
Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8 


eaeTy or xe 








go | - 34 - | 
at | 50X1-HUM 


rs Op r tuning should bo dono wy wane of the checking resonator 

A poapnent cavity wovae-meter); however, if necessary, reflected 
 eigntls way ba used for the adjustuent, 
' fhe alignment wethod used.is the following! 

1). Agmove the cover from the transmitter, — 

2) Tostcll the checking resonetor type 5) I at a distance of 4 tc. 

5 ‘meters from the entonna of the rodar bomb sight and attach to 
Lt it the horn antenna of the 50 I accossary equipment by means of. 
the waveguide joint. 

No-¢ ctIf the recciver is being aligned in the repair shop, the ra~ 
sy dar pomb sight antenna need not be connected to the trens- 
mitter, as the horn antenna from the 31 IM, 34 IM, 43 I or 
_} other instruments may be used insteed. The horn entenna 
a should be connected to the waveguide output of the tr 
mitter, 

3). turn tho horn antenna of the 50I equipment towards the radar bomb 
.gigzht antenna, 
4). Set all the svitchey on tne tested r:dar equipment to 
} @pective initicl position ( sev Table 1)and cut on the po 
‘S@upply of ‘the equipment tested. The "Power m:ins 27V-115V" switch 
', and the "Transmitter he.ting" switch should be set to position | 
jwOn". 
§) Bet the "Calibrition marking" switch on the timer ond control 
: "Unit prnel to position "Off". The "Rof.gcin” control knob turn 
in clockwise direction to,ite extreme position. The "Expansion 
“Jo~6 J" control knob turn in anti-clockwise direction to its ex.= 
"treme position ( the "Range in km" svitch euoule be set to pow 
.,pition 10-60"). 
‘ 6 Turn on the trcnumitter high-voltage supply; by meuns of the 
“of taning" control knob of the 50I instrument within tho limits of 
Op to 11 and 25 to 28 great scale divisions, the mixiwum indicae 
stion of the microamperemeter on the front panel of the.50I in- 
‘‘etrument should be obtained. 
ohm attenuator control of the 50I instrument should be turned in 
.} anti-clockwise direction to ite extreme posi tion ( ie@. to mini- 

4 pum attenuation) 

4): By turning the antenna of the tested equipment and the horn an - 


en 


ni tonna of the ) SOT instrument the m:ximum indication of the pointer 


- i, a . a tote a 
, : . aves > oF 
. ie * a * 4 < . - . 
on : . . 2 
OA 22 CoD « 
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“cf the microumporemeter of the 501 instrument should be obtcined, 


&) fet the "Detector cuirrent=Power supply check" to position "De~ 


pester current" and turn the "Roceiving tuning” vontrol knob from 
one extreme pogition to the opposite to find, from the pointer 
of the meter, the value of the detector current; the current 

_ ,@hould be within the limite of 0,4 and 0,9 ma, 

9) Adjust tho optimum position of the detector, Loosen the locking 

‘ ecrew of tho detector holder ( Item 14 in Wig.3) ond slowly pull 

dn -r out the detector until the maximum current is obtained. 

‘after this the locking escrow should be tightened. If the dete: 

-tor current is amaller than 0,4 ma, the coupling between the 

aklystron and the mixer cuvity should be tightened. To increase 

jtais coupling remove the shield ( Item 7 in Fig.3) off tho klyste 

‘ ron and turn the yo..e of the'klystron holder in clockwise direc 

ution. If the detector current exceeds the value of 0.9 ma, the 

Woke of the klystron holder should be turned in the opposite di- 

ection, viz. in anti-clockwise direction, The detector current 

obtained ig usually from 0,6 to 0,7 mae Thon the shield is to: be 

//Peturnud to ita position. 
nu @ te: The body of the klystron is ut a potential of 300 V, and 

: thus the adjustaent in ta be portormed curefully, 

10) shift off tha cover ( Item 10 in Fig.3) on the klystron shield 

..ond put the key ( Item 12 in Fige3) into the screw of the mecha- 

‘nical tuning of the klyatron (8), 

., Turn slowly the key ( only in 90° steps) in clockwise direction 

_ ond simultaneously turn tho "Receiver tuning” control on the is 

. nel of the timer and control unit through oll ite tuning range, 

. until the signal of the checking resonator is presented on the 

‘Screen of the monitoring CRT ( Mg.4a),. 

{if the screw of the mechanical tuning of the klys tron ia turned 
| to ita extreme position and the Signal display is still absent, © 
"j the key ahould be turned in anti-clockwise direction to the ip 

“@ Pearance of the signal display. 
y. During the alignnunt of the recalv 1 

| er the tuning of the checking - 
§ Tesona tor should be re-adjusted each 5-1 minutes ( by means or 
. tue maximum indicution of the microamperemeter installed on the 
“4 front panel of the 501 instrumnt). a 
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io gure 4 - Display of the Signal of. the checking resonator on 
po the screen of the monitoring CRT during the tuning 
' Of ‘the receiver, 
8) pulse of the checking resonator prior to perfect 
Slignnent of the receiver, 
>] b) the pulse of the checking resonator after the ro 
. ft ceiver 1a correctly tuned, 


Q : ll) Check the correct adjustment of the Klystron and, at the sa- 
me time, besure that the Klyatron is not tuned t> the image- 
channel ( with the correctly tuned klystron the klystron~fro~ 
quency should be lower than the magnetron frequency). For thie 
the following should bu dons; 
7 O) Set the avitch of the monitoring tube to ponition ® *, Turn 
a , the "Expansion of the center" control knob installed on the 
computing mschaniam unit Panel until the display of the 
transmitter pulse on the eacreen of tha plan position indi- 
Cator 1a brought to the center of the Sweep, and pulee 
Signalling the. operqtion of the automtic tuning circuit 
Sppears on the monitoring CRT ecreen. 
f b) Turn the "Receivor tuning" control knob in clockwise die 
i rection. With corroct alignment = thy B8ignal ‘display should 
fi follow in this Sequence: tho swaep trace is firet bont up~ 
f Wwamla ( Fige5a), then the Signo) corresponding to the oo 
i 


™ ed - 
< 2 


curate tuning of the klystron ia Prasented ( Fige5b) and 

finally the signal ia bent Gownwards (Fig.5e) If on inven 
set Sequence ia obtained, i.e. i¢ with turnong the "Recei- 
ver tuning” control knob in Clockwise direction the signal 
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Up 
yw wanda, the kiyatron 4a tuned to the imcge channel e the klyete 
{ ron fraquenoy ie higher than that of tho mngnetron)s 


Hy 





' .< F aiepiay 4a bent downwards and upwards bunt signal 50X1- -HUM? tag 
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Figure 5:Display of the automtio frequency control pulsve on 
, : _ the screen of the monitoring tube during the turning 
CO of the "Recaiver tuning” control knob in the clock-. 
_A wise direction? 
| . o) display preceding the accurate tuning of the 


‘klyetron 

b) display corresponding to the accurate tuning of 
the klastron 

e) display after tha tuntng point of the klystron is 


pases ed. 


‘ In such ease the monitoring tabe switch has to be scot to position 
"1" cond the tuning of the klystron circuit should be roy ated (tum 
the screw of the mechanical tuning of the kiystron in clockwise di- 
rection ( umth} ths pulse of the checking resomtor oppears on tie 
Sercen of the monitoring tube. The correct tuning of the kiyetron 
has to be checked orice more in psition %3" of the monitoring tube 
Switch. 

42) wet the monitoring tube switch to position 2” and adjust the 
sptimum tuning of the xlystron ( i.e. the coincidence of the me 
xtmum width of the checking resonator pulse disploy on the mont- 
toring tube with the maximus iniication of the potter of the 
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‘*Detactor - current" meter). Turn the "Receiver tuning" control 
Brot in clockwise direction. If firet the moximum signal ( Lees 
‘ithe maximum width of the checking resonator pulse display on 
Zithe screen of the monitoring tube) oppears, followed by the 
: “D.ximum of the detector current, the tuning screw of the me- 
\'ehenical tuning of the klystron should be slightly turned in 
“‘enti-clockwise direction. If with turning of the "Receiver 
tuning” control knob in clockwise direction first the maximum 
jot the detector current uppears followed by the maximum signal 
- ‘tha screw of the mechanical tuning of the klystron should be 
: turned in clockwise direction until the respective maxima of 
* tho detector current ond checking resonator pulse width coincide. 
19)’ By shifting the detector holder the maximum indicetion of the 
. ¥"Detector current" meter should be obtained. 
14); Turn the screw of the RRell T-R tubo to obtain tho meximum width 
4 of the checking resonator pulse on the monitoring tube screen. 
15) Turning the yoka of the klystron holder adjust the maximum va- 
e | 4 lue of the detector current between J,6 and 0,7 ma. 
* : 16) For higher cecurancy adjust again the tuning of the klystron, 
'. "t the RRell T-R tube and the detector, If all tho elements are 
correctly aligned, the width of the pulse of the checking re- 
’ sonitor should be 5 ~ 4,5 km ( the attenuation control knob of 
1 the checking resonotor should be tuned in anti-clockwise direct- 
| "4 don to ite extreme position). 
| 27) Check the performance 2f the sutouatic frequency control and 
“8 “lign the respective circuits. set the "Manual-automatic" switch 
‘ - { to .26ition "Automatic". Doing tiis the display of. the pulso of 
ee 4 the checking resonator should not change and also the detector 
! current value should romain stable. The turing of the "Recei- 
: 4 ver tuning" control knob within the limits of 50°- 69° should 
a couse neither the disappearance of the display nor the vibrae 
; tion of the pointer of the "Detector currunt" meter, 
If thu porformonce of the automatic frequency control circuits 
iu not sutisfactory, 1.@. the pointer of the "Detector current" 
eter vibrates and irregularities in the signal display occur, 
the "AFC adjustment" control knob should be turned until tho vi- 
bration of the pointer conse and o relioble dieplay of the 
checkimg resonator puls. is obtainod. | 
x S-E-C-R-E-T 
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. 38) 
% “lisbility of the performunce of the automatic frequency control 
a Circuite During the antenna rotition tho value of the dotector 
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" ympore the width of the checking resonator pulse wiv0X1-HUM | 
nd automatio control of the frequency. If the pulse width with 
he AFO 18 smaller than with the manuel frequency control, the 
suning of the klystron should be inspected ( see Item 11), 

,jwitch in the system of fast antenna rotation and check the reo 


J current should be approxim.tely constant ( variations within 

“S. 1 mo are admissible), . 

The presiminary altitude tuning of the klystron has to be done 
“4now.s For thie acrew of the machanical tuning of the klyatron 
‘Syehould be slightly turne} in clockwisw direction. The value of 
4 the detector current in the position where the receiver is tuned 
Ady ta th: signal maximum should be lower by 15-25% ag compared with 


a tue maximum of the detector current, 
vet the “automutic-sanual" switch to position "Manual" and de- 


‘ ‘ flect the antenna of the rajar equipment frou the direction of 
3 the checking resonator. Inspect the operction rconge of the sy~ 


Fal. Ae 


Stem of the time gain control in the beginning of the sweep tra- 


oh 
i 4 coe Turn the "Time goin" control in clockwise direction t. ite 


extrome position. 
Tie noige display on the screen of the monitoring CRT should 


be suppressed in the mnge of 15-20 km to the right of the 
tronsmitter pulse. dis play and ofter this range the noise om 
Plitude should progressively increase ( sea Fig.6), 





a ige6 : Diaplay on -3ereen of the wonitoring CRT with the chock- 


ing of the | ,roult of the time gain control, 


If tha range of activity of the time gein control syatem is 
Smaller than the above given, tha adjustment ia done as follows; 
0) Turn the "Tims goin". control knob in clockwise direction to 


ite extreme position, 
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“""b) Turn the "Range" control installed oh the panel of the come 
Fey puting-mech«nism unit to obtain a measuremant pulse at a 

io distance of 15 = 20.km from the transmitter pulse display. 

c) Turn the axle of the "Time gain control" potentiometer ac- 

“% _ cessible from the left eide panel of the timer and control 
unit and adjust the required operation renga of the time 
guin control syatem. 


CHaP Ts Tit 
MAINTuniaiCE JF THe hadDAR JB SIGHT, TYPE ITCbH-M 


In tudg chapter the order of the inspection of individual unite 
prior to start of the aircraft ond after its landing ie described, 
Qs woll as the extent of the work to be performed. 


§ 1. Inspection of the radar bomb sight equipment in the II I-28 
C) | 7 aircraft prior to start. 


1) Inspect the outside surface of the r.dome of the redar ‘bomb 
sight ( cleanliness) and, if necessary, wipe the rodome with 
a wet cloth ( do not use petrol for washing). 

2) Through the opening in the fore leg of the aircraft undercar 
riage check the fastening of the transmitter, the air pump and 
the MA~1500 K power convertor. be sure that the connectors and 
nermetical joints ond the rubber hose of the pump are reliably 

fixed, 

“$) Cheek the pressure in the tronomitter and, if necessary, pump 

the aiyp into the transmitter cover ts obtain a pressure of 

/ 0,4 atm ( in tho equipment of the 1950-1951 seria). 

@) In the navigator’a cabin inspect the fastening of 911 unite of 

{the equipment and be sure of the reliable connection in all 

terminals and their respective connectors. — 

25) Set all switchea and control knobs of the equipment to their 

ug Pespective initial positions ( Chapter I, $1). 

: Bs 6) Connect the cable from the airfield power-supply ( alla-2, Alla: 

. 7 or *§1T™162) to the aipborno power-mins network. 
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pe ! Cut on the heating usta at the rodar ian sight. 


} Chuck the perfomuance 2f the equipmaiit according to irstruce 

| aa tiona in Chapter I, $2. 

f C) Check the runge Sdbestien Jf the ‘eupiing unit vf the sptie 

a 4 C1 bomb sight und, if nacossory, odjuat the unit in collaboe 

- rg -tion with the nuvigutor, as described in Chapter I,§3 Be 
19) Cut off the power-aupply 2f tho radar bomb Sight and set all 

a switches cnd controle ta their respective initial positions, 


2mb_sight equi pugnt after landings 


op after landing of the aircraft interview the navigator on the 
2, Port yruance If the equipiaent ond write down in the log book all 
as ein: aunts concerning the perfonacnee of the equipment during the 
“wf ieht. Then exaaine the equipsent and write d wn in the log book 
‘ @J1 fuilures observed. It is prohibited to repair ony foilure te« 
| “ore tho uxemination te finished, 
, ag the inspection should be done in the eiiowihe Suvquences 
i. a Chuck the fastening of tie rudome of the redar antenna. Look 
te for any mechanical dumege of t.u radome, If the rodome is dirty 
: oe (.942 ete). wash it with hot water and 6820p. 
| ; a) Ypen the cover oi the 2poning in the fore lug of the circrar't 
is UNder corriage and inspects 
. 9 Q) lie tautening of the tranimitter, the pump, the pump pres- 
' ig Sure gauge, the reverse rolay, the Ma-1500K power convertor 
Lae end the woveguide. also look for any wechinicul dunage of 
these units. 
Reliobly connection sf terminuls with their cuspective con- 
fectars of the unites of the tronsuitter, tho pump, the re- 
verse veloy, ‘the MA-1500K power convertor and the hermeti- 
Cal jointa 4n ths floor ot the navigator’a oubin, 
The thightness of the nuts on the air pump in the waveguide 
sys ton. 
¥Yoatening of the cable ta the fuselage of the aircraft. Check 
Qlao the absence rf abrasion of the ceble envelopes and the 
absence of contuct of cables with tie metal udges of the 
doors, : 


Hee ‘ 
‘ , 


Maan 





e beowin.tion »9f the r.dor b 
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‘ ) Absence of pardffin-911. Beas ond of siiaete not appertaine 
“wh ding to the radar equipment on the inaide surface of the roe 
dome. Should paraffineoll spots bo found, the radome should 
» be removed and washed with hot water and ssap,. 

\Check in the navigator’s cabin: 

The fostening of the units and the absence 2f mechanical 5 









WY 
4 M4 damages of the equipment units, the integrity of moter glas- 
ses, the correct functioning of ‘the switches and convrol 


Os we 


- knobs 3f the equipment. 
4 : b) The reliability of contact in the connectors. 
_: ¢) The fastening of the cables t> the fuselage in the cabin, . 
4) Repair the damge observed during the flight and during the ine 
‘+ Spection after landing. After the repair the performonce of the 
whole equipwent should be inspected os described in Chapter I., 
.§ 2. 


§ 3.  Rogulor msintenance 2f the r.dar bomb sight equipment. 


The reguclr maintunance of the radar bouib sight should be por- 
tarned oftor a cortain nunobor of flight hours. 
“ Such work is divided into the following categorie: 
_1) Maintenance work after 25 hours of oircroft flight. 
4) Mointenance work after 50 hours of aircraft flight. 
3) Mcintenonce work after 10) hours of aircreft flight. 


ntenanc efter 25 hou ff aircraft flirht, 


1) Remove the redome >f the rudar bomb sight and check ita surface. 
‘If dirt paraffin-oil epots etc. aro found, wash the inside and 

Juteide surfaces of the radome with hot water and soap. 

Check the fastening of the transmitter und tho antenna assembly 
of the radar bomb sight, o8 woll as of all the unite of the an 
tenna rotation eyaton. Examine the dr @ opening in tho MPR2 

suchunisn ( dee. the antenna rotation m). I? the opening 

is blocked, clean it with o thin noo . 

Exeminu the wavaguide. If it is ueche. -ally damaged, ( shock, 

prossura, eto.) replace tho waveguide. 

Wove off the duat and dirt from oll unite. 
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a , * ieconnect oll conner’ E the horneti- 


‘. ally scdled teoruinole - the nav 6 cabin, 
tem , of the inside of the terminole\ opp.) \resoure to 
‘“ 


's Gemove the moist : 
6) Qut off the rodor power-supply ati, ick the reliable porfomaane 
_ $e 2f 211 switchoa on the pcnels othe timer and control unit, 
“the oginuth stabilization unit amd the respective control boxes 
" '9t the sector ecanning, tho power-convertor and the timer ond 
control unit. 
1) Check ths hermetical sealing of the wavoguide’ “sq os doscri- 
bed in Chapter IV, § 32, end exsmine thu apo . 
‘ing system. . 
8) Inspect the operation 2f tho radar bomb sight 
‘.. checking resonator as described in Chapter I, §§ x 
_§);Check the calibration of the computting mech.niam u 
po. og IV, $12). 
0) Inspect the performance of the coupling unit of the 
" sight ( Chapter I, §3) If thu adjustamt of the bank phannel 
es i was perforuod, Wiaspaek the radar bomb sight by ma 
ee 4 Corner reflector, if necessary, adjust the radar bogib sight os 
-,i deseribed in’ Chapter I, §4. 
a 14) heplace the radome of the rador bomb sight antenna, 


? 


Paintenonce work after 50 hours of oircroft flight. 
ce 


‘2) Perform the work described in Items 1, 3, 4 ond 5 of tho instruc 
{tion for wadntenance work ofter 25 houra of flight. 
Q) Konove the trnnsmitter, the tiuer ond control unit, the powor 
; Supply unit, the ozgimuth stabilization unit afd the coupling 
“! unit of tho optics] bomb sight from their ruspective shock ab= 
7 4 sorbing frames and toke off thoir covers. 
_ oh By weans of the tube=-tester, type Tlel2 or 1-177 chock a1] tu 
‘ aa bes, oxcept the transnitter tubes and tho CRT. all tubes nust 
4 be removed fron their receptacles and immediately warked with 
24 their respective nuubers. © 
; A) Check the absence of external cochanicnl damages 2f the unite, 
@ the fastening of the suteaide components, the contact in the con- 
yh nectors, the clo.nliness ond the obsence of corrosion 2n the 
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contact surfocesa of the connectors, Exonine the correct a = 


ing of ol] switches and reliobility of their fasting in their 
respective positions oa woll as tho absence of excessive fric- 
tion or loose coupling in the rotation elements of the tuning 
Controls. Inspect the fastening of the components inside the in 
dividucl units of the equipwont. Examine the fastening of all 


‘ componente. Chock the desicutor in the transwitter unit and, if 


Neccssary, replace the silicagel in the desicator, 
Renove the belts from the D 7 motors of the exhaust fans and 


‘the pump ond check the height of the brushes which should bea 


8 tai at luost. If the brushes are shorter then the above given 
length, replace thom fro the spore parte reseive. 
Excnine the collector ( burning) os woll os the brush springs 


“and the freo movement of the brushes in thoir holders. If the 


collector is covered with burnt carbon or dirt, wipe it with a 
Clean cloth Slightly moistened with alcohol or Be7O potrol . Tho 
dirt on the collector which cannot be removed with the cloth - 


~ Bhould bo wiped off with o soft glose-poper. No.0). 


Civzan the gaps between the lamellos by avons 3f o sharped wood- 
plug and apply compressed air to the interior of the motor. 
Nceplace tho belts on the iotore of the fons and the punp, and 
instcll the checked tubes. The tubes which were found unreliable 
in the checking raplace by new tubes from the apare parts reser 
ve. Insteil all unite into their respective covers, except the 
timer and contro] unit, and put them to their respective plao- 
ces. Connect the cable connectors to their respective units. 
“cove the wire-lock and loosen the brush inserts of the elec- 


trical mechanisn, types MPRe2 ani MPR-3. Check the height of the . 


brushes which should be 17 and 7 mn at least in the type MPR 
and MPR=3, respectively. The brushes shorter than tha cbove gt « 
von length replaces from the spare parts reserve, Apply com 


' Preased air to the interior of the electrical ovchenisne Exanine - . 
' the free movunent of the brushes in their holders. Replace tho 


brushes, ond close and lock tho inserts, 

Reuave thy cover or the azimuth diff erentioting mechonien co~ 
Vering the key switch of tho sector scanning systems Remove 
the key awitch of the sector scanning systou ond wipe off the 


burnt carbon from the contact surface of the kay and. of other 


I's : “S-E-C-R-E-P 5 
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eee by means of a cluan cloth mistened with alcohol or 


“pe trol. 


if 


the contact surface of the suctor scanning key switoh is 


: eonaidenebly burnt, replaco the contact. 
pelns tall the key switch of the soctor scanning system to its 


a vig pLaCUs 
“gizcut on thopower = supply of the radar bomb sight and inspoct 


ae 


‘Meanie of the chaructoristics »2f this equipment according to the 


= ‘date givon in Chapter IV, ospecially the following: 


Bae ia) 
‘ee 
“ay DD 


a. 
Sree see oe 
i a yee 
et ee 
S 
— 


et * 
~ ee FX 


™ <- . 
i kg 
ea 4) 
pak 
ry 
were 
“ k) 
“1 1) 
fi 
iat la) 
: wt 
“Gl ) 
cia SE 
1 


Ss 


os 
we 7 
ao 





The values of the D.C. voltage produced by tho powersup- 
ply ( see § 3) 
The brightness: and focus of the plnn position indicator tue 
ba and the monitoring CRT ( see § 4). 

The centering of the respective sweep traces of the plan po- 
sition indicator and tho nonitoring CRT ( sec § 5). 

The frequency division circuits in the range unit ( sao §6) 
The swoop rations ( sce § 7). 

The purforisnce of the system of stop ( décontinusus) tine 
deluy of the sweep beginning ( seo $ 1d). 

The range and accumney of perfoniunce of the systun of cone 
tinuous delay of the swoep beginning ( sco § 11). 


h) ‘Variation in the brightnoss of calibration ucrker display. 


Tho position of the course lino and the longitudinal nark 
o8 well os the varintion in thoir brightness ( sec § 13). 
Rotetion speod of the sntonna ayston ( soa § 14). a 
Tho perforuanca of tho antonna assoubly in eoctor ac 

and the position of the centor of tho front sccnning sostor 
in roferonce t) the longitudinal uarker ( seo § 15) 

The functioning of the ontenna tilting syston ( a o E). 
Thu rectifier curront ond the acgnetron current 7aluce 

( sao Chaptor II, § a4) . 

Tho performance of the autonatic froquoncy saipsy ( sce 
Chapter II, §3)- 

Tho 2»poretion range of the tine gin control ( seo Choptor . 


TI, §3). 


; 9):Tho preliminary altitude tuning of the kiyatron. 
9) Disconnect the waveguido fron the transmitter and inspect by 
af aeons of tho 31 IM instrusent tho followings 


~ 
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3) Check the averigo power af the transaitter, 

b) Check the frequency of the transmitter, 

} c) Excitina the sensitivity of the receiver. 

}) Connect the waveguide to the transmitter, replace the cover 

_ gn the. tiuer and control unit. 

Baiiine thy perfornucnce of the course channel and the back 

, channel 3f the coupling unit of the optical bomb sight ( aoe 

; Chapter I, § 3, C,D,). 

Check the accurancy of the enatbeation 2f the range chaonnol 

aoa” ot the coupling unit of the optical bomb eight (Chepter IV » $22R) 
ms 3) Inspect the adjustuent of the redar bomb sight by means of the 
I: a corner reflector ( see Chapter I, §4), 





4) Check the hermetical senling of the punp and the transmitter 
vaed8@ ( Chapter IV, $$ 31 and 32). 
144) Install the rodsme 2f the radar antenna. 





“emove oll units of tha radar bomb sight from the aircraft, ex 

cept tha T-junction and the connecting cubles. 

In the workshop perform the 2»perations described in §§ 3,4,5,6, 

7 ond 8 of this instruction on the wointenence ofter 5) hours 

2f flight. 

Install the redar bomb sight of the stan) and tune the receiver 

( see Chepter II, § 3). 

|) Inspect tha funduuental technical charecteristica of the rolar 

bomb sight equipuent according t» Chapter IV, ee the 

following: 

4) The characteristics of tho timer and control untt accoming 
to Item 9, points (1) to (16) af the instruction on the moin- 
tenance work after 50 hours of circroft flight. 

b) The limita and the speed of tilt angle mvament in the an 
tenna syatem, os wall os the occurancy of the indication of 
the antenna tilt iniicator ( see $ 16). 

¢) The accurancy of the coincidence of the aweep troce rotation 
with the antenna éyetem mtation ( see § 17). 

d) Tha performance of the syatem of the agiauth stabilization 
( see $$ 18 ond 19). 

ry $-B-C-R-E-T ie 
jit 


1 
“gm os 7 eee 


ie yen re =e “Th . No eae Dissem coe fi | 


awe mh cg ae 


Declassified in Part - Sanitized Copy ca for Roles 2013/02/19 CIA-RDP80T00246A069900080001-8 


eal 


i 
padlassihed in Part - Sanitized Copy porroved for Release 3013/02/19 : CIA-RDP80T00246A069900080001-8 





— 


PFULCLIEB VIBBEI 





{! 4 1 wtoet 
3 7 “ oa! 
é an 


aera ate 
a ee 4 .lL ee 


SE ai He ETS S 


- 41 - 
50X1-HUM 

The amplitude value of the firing pulse of the transmitter 

exciter, produced in the range unit ( eee $20). ye 

The constant error of the range meosurement ( see § 21). 

The accurancy. 2f the performance of the coupling unit of 

the optical bomb eight ( i.e. the positions of the trans-: 

verea ond longitudim:] marks, the accurancy of the course: 

channel perforunca, the speed of the correction of the 

angle divorzency, the accurmmncy.of the perforaonce of the 

transverse stabilization channel of synchronizution of the 

Slant range ( see § 22). 

The length of tho tronsmitter pulses ( sea § 23). 

The cvernge power of the transmitter ( see § 24) - 

The operotion frequengy of . the transmitter ( seu $25). 

The sensitivity »f the racuiver ( sev § 26) 

Tho standing wave roti» in the antunna ond waveguide as- 

sembly ( sea § 27). 

- The heniwtical sealing of the transmitter of the untcnno 

ond waveguide ossembly and the perfomaance of the hecting 

system ( seo $§ 31 and 32). 

Performance the maintenonca work described in Items 1 and 5 
of the instruction 2n the work t2 bo performed ‘ofter 25 hours 
ot oircraft flight. Examine the cable envelopes ani the shock 

cbhsorbing frames of the individuol units of the rodar bomb 

sight aquipment. 

Install all the unite of the radar bomb ean into the diss 
craft ond connect to them their respective cables and the 

weveguide. With the installation of the waveguide pay atten- 
tion to tho presence 2»f the rubber washers in the connection 

juinte. 

Inspect the operation of the radar bomb sight os Guscr ned in 

_ Chapter I, § 2. 

Inspect tho operation of te coupling unit of the optical 

boib eight ( sea Chupter I, § 3.or Ohapter IV, §3). By woans 

at the corner rflector edjust the radar bomb eight equi pwuent 

( seo Chopter I, §4). 

. Replace the readome of the antenna pabaucly gf the rodar bomb 

esanee i 
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sa FS <1 ond in increased humidity 97 oir. 
Pakage 

fsa “4 
4s.g@en the temperatuye of the ambient air ip under zero°C, special % 
feanat e should be taken of the correct perfonuance of tho heating a 
GS-6) | ..<8 28 well og on the early beginning of their dperation ( the thes 


Eno ‘$nz of the vertical and horizontal rotating waveguide joints, 
ee a - niet ; bioa to switching 3n the redar bomb ae 
ce ‘puap cay be ee aA a ae : 
i ’ 2ating case should ba ine 
: ee an the dpticul bomb Bight t> heat the equipwent. 

>, [ith the temperature of the ombiont air undar =10°C the rar: 

y Sight equipment must be heated for 15 t> 20 ai nutes prtoe to 
beginning »f the dperation. : 
dith the operation sf the radar bomb Bisht equipment <t a tom « 
2 ature above +50°C the poration of the equipment ust bo Intore 
ww gted after onu hour, 

ee fs the ralar bomb sight equipment ide Ipemiting in increased oir 














‘ity conditions, the unite must be wipod off with a dry cloth 
Fu/or to the operation of tho equipment, and the inspection of the 
piaent ( awitching in the " Transmitter heating” switch) way 

‘g be atarted until 15 minutes after the owitchiny in the "Power. 
nS 27 ie switch, 


cs 








‘ 4 Tho mothads described in this chapter enable the inspection of 

", Mividual characteristica vf the radar bomb eight equipment by 

E | ana of several instrument types, o8 some o. the masurenent equip- 
f “nto described -in this meen, may not be at thy disposal din 60° 


yes The complex inspection of al the technical conditiona of tha’ 
a 7 Jar’ bomb sight equipment | is performed a after tho repair of 
i pe oquipiont, 
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Nig fay 9f the techninl charucteris tics may be inspected either 
with] the inatalled airborne cquipment or oan the stand in the repair 
ohop, If the methods used in both types of inspectin places d> not 
_ difMer, no instructions are given in the respective paragraphs of 
thig chapter ( for example the inapection of the poranetera of the 
plen pudition indicutor unit, the voltage of the power supply unit, 
the rotction speod 2f the antunno assembly). If the method used 
with the installed airborne cquipwent differs from that used in the 
repeir shop, the ruspective notes are zivon in the description, and 
methods used in the aircraft ore described ( for example the moasue 
Yremant of the power output of the transmitter, the inspection of 
the sensitivity of the recoivar). 
_ Some of the characteristics may be measured only on the stand 
_ ¢ for oxaiaple the standing wave ration, antenna horizontal radio- - 
tion pattern, intermediate frequency and the band-pass of the re- 


SY ee eS eee ca 


, ceiver). 
oO .. For various aljustment of the radar bomb sight equipment as woll 
eee ~ 8 for the dismounting ond mounting of the individual parta, the 


‘teals should be used contained in tha tnatrument box of the radar 
_ bomb sicht type PSBN-M, as woll as the to.le intended for the re- 
pair of the equipment in workshop. 
(os kor the inypection of the roder bomb. sisht equipuent in the 
“workshop several auxiliary tools should be prepcred. 
a The inspuction and meusuruisent apparatus should be energized 
“freu the airborne 115.V 400 c.p.s. moins. The power supply cables 
: of. the inspection apparatus should bo connected to the receptaclos 
. 0% the powormconvertor control panel. In the repair shops the 200V 
¢ 0. CePe8e Or 115 V 400 cep.s. wains shoul! be used, 
vf Tn the repair shops, also a 27V wotor gunerator with a powerout- 
Bat 2f at loast 3 kW may bo used. 
“a “4 The tera “ cut on tho radar bomb sight equipment” signifies that | 
a ‘pource of D.0. current of 27 V and ao source of aC. current of 
as V 40) o.pee. should be used, and the "27¥=115V" ewitch and the 
, MGronenttter heating” switch on tho timer ond control, unit panel 
ease bo turned on. 


wot 
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» Rocific ‘feotures sf the usa of the wicro-wave measuring 


“i Sy Opparotus. ; 
ae 9 
ie wail 
i ae 2 wave-uide output of tho transmitter and the ontenna wove= 


med fy eedac of the radar bomb sight should be connect toa the acasur- 

i hits upparatua by nzana of special waveguide joints. The relio- 

Pe ik BAM ty of performence of the joints. should be continususly chéeck- | 
panes Tere the meosurewent, 
connecting joints are ettached in such a wey thot the broad 

a 'p4dc of one waveguide aloment is connected t> the correspomling | 
cee ‘ : ibiocd side of tho neighbouring elenent. If Jiiferont poloriza- 

Barat on 2f the wave exists in waveides to be cannected ( for c- | 
A ikpaple the broad side of the tronamitter wav.jp:tde is instelled | 
ee 4 















2%, 


sane the vertical plane while the brocd side of the waveruidae of } 
t: the 431 inatrawont is in the horizontal slane) o twiat waveguide 
ate ote should be applied. In other c.seo alwuys the correaponi- 
shot Pn wavesuide joints should bo used. ‘Tha respective wavuguide 

‘es Hint ( 1ee. waveguide joint with on inserted quatre-wave stub) 
jf ono woveguide should alwoya be connected with the flat joint 
$f tho other waveruide., If this ia not prseible, aupplenentary 
joveyuide eloments with oither two flat or : protactivo joint 
thould be usede | 

e marking in the diagram of th respective types of flct ani 
Srotoctive, wavemuide elements is shown in Fig.7. 


DB 


LueTe Morking in the diavrnins of the savenuide jointa: 
ae the protective joint 
b~« the flot joint - 


ae, 


iIn mony instrunente ( for example the 311M, 331, 351M, 381 or 

1521 types) crystal datoctors are used. Should o great rf. p2 = 
{wer bo fad ta auch datoctors, they would bo dumaged. Therefore, 
dtho rf. power supplied to the inputs of euch apparatis should 
‘{nover exceed tho admissible value of thu RPepea ine truant. 
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oa values td be measured in the receptacles of the PL-301 


Wwiidnal Lowor Upper 
Voltage Voltage Voltige 
Vo hat limit 
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/ c)irsea of the measurement the detectors must often bea 
i. Tho detectors are usuglly tuned by changing the depth of .. 
‘subaergion of the detector holder an] by means of the contro) 
ent of the detector cell. 
tunins, is Jonu according to the maximum indication of the 
ssamperemeter installed on the front panel of the measuring 
trument, or from the naximum indication of the voltmeter in- 
Med in the 281 omplifier. 


= of the D.C. voltage produced by the power supply 
‘nite ; ne. the rador bomb sifht a equipinent. 


t, 2y weans of the aC. viltuster, a wi1t.ge of axictly 115V. 

vans of the umpere-volt-shm-moter, types AVO-5 or Th-1, mene 
the voltz.se values in tha receptacles installed on the Pl- - 

panel, placed on the front desk of the powur supply units—_ 
voltuge ie iaeasured between the injividual respuctacles anil 
chussis of ths unit. The ruspoctige values of the voltage | 

' Asured should be within the liuite yviven 15 Table 2. 





Not stabilized 
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4 fe ‘Bx: Excuination of the brightness ani focus of the plan position 
in ‘ ; indicator and monitoring tubes. , 


. 4). Surn the "Srivhtness" control knob on the plan position indicator 
_ antral ponel und check the variation of the brightness of the 
es ‘(Weep on the PPI screen trom ite wa xtaua vulue to complete sup= 
, |. Peseion of the trace, 
R). ajust, by aeans of the "Focus" control knob, the width of the 
e. / ‘weep troce to a thin line. Be sury that the focusing does not 
. “ake pluca in the catremu positions of the focusing potentioucter. 
- 9) ‘urn the axles of thu "Brichtness" end "Focus" potentioweters ing 
| ‘stalled on the front panel of the timer und control unit, and be 
ure that the bri.htnese ani focus of the monitoring tube vary 
(| “iiththe turning of the reapective axles. Exemine the focusing in 
‘pth the horizontal ani vertical ‘irsections, i.e. both the sweep. 
“yrace as well as the cilibartion urkers should be focusel.in 
Hee he same position of the "Focus adjustuent" potentioueter, 


es ee rere oe 


2%, 


eo a 
i. o se 4 Exvminotion sf the centering of the sweep on the screen of the 
mae: © plan position indicator and the ponitoring CRT. 


» jut an the antenna rotation syatew ond examine the p28ition of 
‘he beginning of the sweep trace on the sercen of the plan po- 
dition indice tor; the beginning shoull be placed in the center 

9 the screen, and in the crissing point of the filter cursor, 

Loft: | “urn the uxles of the "Horizontal" and "Vertical" potentiometers 

oe ‘PPI Centering") accessible from the front panel of the timer 
ind control unit; the beginniny of the sweep trace should be mo- 
reble at least 5 im in both the vertical and horizontal Jiractions. 
‘to the pasicion where the besinning of the sweep trace is in the 
yentor of the PPI screen, the slidure 2f both potentioacters 

 .jhould be dn their respuctive middle positions, If this is not 
true, set the slidere of the "Vertical" ond "Horizontal" pd tentio- 
acters ("PPI Centoring") to thoir middle position and loosen the 

"y  throe screws locking tho focusing 0241 on the plan position in- 

“Mew tar tubo. 

: bans the position or bath the focusing coils and the screw in 


Fa 
Jee eR eee ee ee 8 ee 


~~ a er et eee ee 2s 


——— 


ereat longitulinal slats until the aweep trace is placed in the 


Pat "ae: 
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se 2f the PPI screen. Then tighten the screw of thu focuse 
L e211 and be careful not to shift the boginning of the sweep 
‘Je awoy from the center 2f the scraon. 

ang ck the control element of the monitoring tube centering. :' 
eet! on the "Vertical" and “Horizontal” potentiometers ("Cen 

. -dng") accessible from the front penel of the timer and cone | 
v' * - dl unit ( right of the monitoring tuba); the awedp trace 

Juld shift correspondingly in both tha vertical and horison- 
a lirections at leost 10 m,. 


s 6 Ge Checking and aujustuunt sf the frequoncy division in the 


Tanze uni te 


a): ie the "Tube switch" on the panel of thu timer und contri 
uo “ytnt to poauition "4" and chock the 1:5 mtio of the frequency 
(\ivision. Jn the soreen of thy monitoring tube a display should 


‘ ely je obtained, progented in »ig.8. 


-_# 


Tee ae oe 


oS Te 
ERS 5 ge at . 


Le a Tae ee a 
ee re em SL? 
: Webs Se po 


eB. Display »f the pulses on the ecreon of the 
| monitoring tube in aoswition "4" of tho tube 
+ gwhteh ( division ratios 1:5). 


. 
eS b 


~n e 
we 
oi Se 7 a's 
Wen tor 


‘With the 1:5 ratio of divieion, fivo two-kilometer g2nes 

: Should be abtcined between two positive ten-kilomoter workers 

; Separated by nogative a-km markerd. | 

If the frequency division ratio ia not 1:5, turn the axle of 
the "135 divieion adjustment” potentioweter, accesuible from 
the left siie panel of the timer and control unit, to obtuin a 
rotion of 1325, ° 

Check the ratio of 1:2. Connect, the pin "6"-( cathodo) of the 
{ I 402 (6N@S) tube in the range unit with the input of the ver. 
tical omplifier of tho secilisospe typa BR=5 or 25 Je 


= Toe 
of “arn - 
7 . .o% 
> 


mn Oe tet peg 
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f tie inspection taken place on tho Oirepoft, the plug of 
) power-supply of the datilloscope should be connected to. the | | 

jit popt-cle instilled on the control punel of the’ power conver= "4 
72 £ unit. Prior ta this the respective eviteh of tha osciiloscoe 

Fuust be vet to position "1IpVv"), 

! fn tho"froquemcy " ond "Synchronization" .controls of the o8~ 

sah “jllos cope to obtain a ‘reliable diaplay of the screen of the 

dcilloscape. With the 1:2 mtio of frequonay division tw ten 

Coy) §lomater zones should bu obtiined betwaen two positive 2dekm — 

LD fo merkere. ( Fige9). . ‘ 








2+ Disploy of range warkers on the oscilloscope screen 
with the frequency division rotio 1:2, 





Cee the pin "3" ( cathode) of the L 403 (6N8S) tube with 

' the input of the vertical amplifier of tho vecilloscope ani 
pnspect thu frequoncy division ratio of 1:6, 1:13 an) 1:25. 

nh position "W-60" of the "Range in ko" awitch and position 

feceunning” of the "Beacon-Sconning” ewitch thy display on the 

pcreen of the oscilloscope should be ox seon in Fite 10.@ 

ne frequency division mtio should bo 1:6. If thie ie not true, 

‘choise another L 403 (6N8S) tube to obtcin the rotio of 126. 





JEige)0,~-Display of range markers on the sorgen of the oscillo~ 
So0upe with froquonay division ratis of 1:6, 


* +a MP, Snel Ae ae 18 
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: “tn eateane "100" or "200" of the "Kange in kn" ewitch the fro- 
 quonoy division ratio should be 1:13 ( Figeli). If-the ratio of the 
Z frequency division is greater or anoller than 1:13, the axle of the 

" 18.13° division adjustmont" potentiometor ( installed on the right 

‘: : bide panel of thotimer and control unit) should be adjusted ta ob 

: “toda a reliable division ratio of 1:13 





™e -_ 





Bg: Biwiay of range markers on thy »scilloscope screen 
with a frequency division rotio of 1:13, 


Bet the “Boaconeocanning” switch to position "Beacon". The fre~ 
; | - quoncy division ratio obtained should be 1:25 ( Fig. 12) In thie 
Co *panttion, the rotios of 1:24 vr 1:26 aro admiasible. 


a 


ee 


7% 
Pek 
ae 


on Se 
4 


nag ik 


r 


& 


' 


+ 


3 Display of range norkens on the screon of the 2scillo- 
scope with a frequoncy division rctis of 1:25, 


A ° nspection ond odjustmnt of tho sweep roti. 
toh 
ay Sot the “rango in kn" switch to ps ition "100" and the "Calibra- 

| tion marking” switch to position "10 km". 
ay Turn tho axlo of. tho “Sweep control” potontiometer ( accessible 
‘m™ from tho front panel of the timer ond control unit) to obtain a 


% 
ot Sweap motio of exactly 10) km Axectly ton waneke tohster zones 

wd 

a . 


E 






d ‘ 


or? 
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aw 
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s ‘Setigafa bu prosented now on the ecroen of tho pion position indi= 
“ OD. a CRT, dividel by ton-kilometor mnge markore ( FMigel3)- The 


aca range marker should bo p placed at the om of the swoop traces 





a < - 56 - 


oe 


a 





Ree 
hg Se we 
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. Ne . 


mite ee ee 


!Diaplay on tho soroon of tho plon poeition ingicator 
CRT with the inspection of the as ratios. 

O&- Wo km ronge 

be 60 km range 
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3)- got Nee "sange in km" switch to position "10-60" ond tum the 
"Exponaion 10-60" contra] knob in ‘clockwise direction to its ox 
treme position. 
4) Cut‘on the cntonna rotation syaten and adjust tho ""Expension 
of the contor" control installod on.:the computing dechanien unit 
ty abtuin the coincitones of the first c:libration marker with 


the >oinning of the swaep. 


_ 5) Turn. the axlo of the "Sweep rotio 10-60" potentiomoter and od- 


just tho 60 km swoop ratio to obtain six circular tun-kiloncter 
range markers on the scrcon of tho plen position indicator (Ng. 
13b). The lat circular calibration marker should coincide with 
the ond of the swecp trace. 
6) Sot the "Calibration morking" witch to position "2km" ond turn 
the "Expansion 10-60" control knob in anti-clockwise direction 
to its cxtraue position. “rom the two-kilonoter rane markers 
Measure tho swcep ratio should be 8 2 1 kin, 
7) Cut off the antenna rotation system. Set tho “itange in kn" switch 
to position "200" and the "Calibration warking" switch to posi- 
tion “lokn". From the cclibmtion markers measure the sweep ra- 
tio which Should be within the limite of 190 ami 210 kn. 


 § 8 Inspection of the swoop suplitude variation with the switching 
me 3 ' of the sweep yotio. 


4) Rosave tha filter gloss from tho plan position indicator ecroon 

'  Qurn the "Sxpansian 10-60" control knob ( the "Rango " switch 
4s in position * 10- 60") until tho amplitude of the sweep achiov= 
* 06 its naximun value. | 

2) Turn the axle of the "Sweep amplitude" potentioueter ( installed 

oak on the front panol of tho timer and control unit) to adjust tho 
+ £ ; baplitude value af the sweep corresponding t> the redius of the 
ne ®croon of the plan position indicator Ci. 

=) Bet the "Ronge in kn” control knob t2 positions "100" , "200" 
» yond "10-60" ond, by turning the " Exiansion 10-60" contro] knob, 
fon R2te the maximum ond minimus umplitude of the sweep on the ecroon 
Bo wpe the plon position indicator CRT. 7 
: ff Ege differonce betwoon the :nxioun and mininum value of the an 
a plitudes of the sweep should not be overv6 on, Milimeter=scalo — 
.G4Poper or a ruler are used in tho measureaent. — 
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) 6 shape-distortion of the lib 


circular markerg, 


ie Tae? che "Range in km" awitch to position "10-60" and the "Ca~ 
2 ation marking" switch to position “ekm", By means of’ the 
‘9: Ppansion We 6)" control knob adjust’ the sweep ratio of 10 





ae im Gecording to the 2 km range markers, 
| @) &s4¢ch in the antenna rotation system and note the position 
. i . of ‘the respective maximum and minimum rodii of the ronge cin 
f- o Oulor mrkers and meneure their length ( this meosurement 

— ‘ehould be dona with the filtre-glaogs removed from the PPI soraan) 
9) Dvaiuate ths shape distortion of the ecclibrating circular aa 
ee 8, pork ére from the following equation: 


ie 
"ytd Ly 
: peed AS 
ee bay 


om 


i. cg oS Rep 
“ : oo 3A = « 100% 
eS re | | 
f. co Morgret = the shape distortion in %, R= the length of tho ma= 
pS ‘um radius of the circle in ma, r= tho longth of. tho mi ni- 
oo iRe r:dius of the circlo in mn, 
.y:4ea8 Magnitude of the shape distortion of the oi 
age reular mo 
—-@™ auld not excecd 10%. ae 
Saat . 
, Ft off the antenna rotation syaten, 


ra ' y . 


+ ome, 


«= 





— 
AM ge ne ope 
“ee wee 
. * 


ry “ sw 


en 





Pa. gs 
t Sm 
fe 8.2" | Inspection ond eadjustmnt of the atep discontinuous golay 


po pe sido of the timer und control unit, with thu input of the 
| Weg jnchroscope, type 251. Set thu “Sweep” awitch of the aynchro= 
’ Be. S0pe to position "Waiting", ond turn the "Time range" g1.itch 
Re ; position * 250 microseconds”, — 
| e Ao "External-Internal g nchronisa . jot 

Bedi. internal" ond the "4" . in ee sae a 
t resistances cnd attenuation” switch ast to position "11100", 





hee | Ju . 

in td the aynchroscopo from 0° 200V or 115 V 400 OcPeSs moing’ 
fot. § tho receptacles installod on the "Power convortor control" 

eat 
Bae onel of ms rodar bomb sight equipment), 

Hts 

By 43 Sesame ouasbean 6 Moa, aria ots eas ee stat 2B 

oe is 8-E-C-R-E-T. (i 
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 g) Set ¢ 5 avitches inatcllad on tho ‘panel of the timor and com 
trod, ; ‘4t to their respective positions: "Beacon-Scanning" 
erase” \ to position "Beacon". "Rango in km" to position "200° 
ong ©, ange delay" switch to position "Zora". 

5) Cut.on the powor supply of the radcr bomb sight equipment of 


the &)1 synchros cope. 
4) Adjuot tho brightness and the focusing of tho display on the 


re Berogn of the synchroscope CRT tube. 
3). By moans of the "Continuous" and: "Attenuation" control knob 

7 "om the synchroscope panel sot an amplitude vnlue of the pulse, . 

ss @omtrenient from +ha point of obpervetion. 

' If no sweep is presented on the synchroscope screon, or 4f the 

@isploy on the screen is unsteble, turn the "Gain" control 
 \enob, installed in the right lowor corner of tho front panol 
. of the synchroscope. A display should bo obtained on tho screen 


‘of: the synchroscope, shown in Mgel4é, 


ue wee “" 


f. ig 





Sere pte 
Atma tah Aen 


ste Ps! 
a z 
das 


Pes \Ze14: Display on the sacroon of the synchroscope CRT 
ake with the checking of tho stop swoop-dolay: 
ate % 1 = the 16 km - pulso display 

2- tho pip of the 20 km pulso display. 


Nae subsequontly the "Range delay" svitch to the following re= 


ss " *|peetive positions: 2, 4, 6, 8 atc...up to 30. 

- x bn oll positions of tho "Rengo delay" switch the 20 km pip 

‘ is Sh ould bu plaood within the limite of the 16 km pulse width. 
“We this iv. not true, odjuet th: cirouit of tho atep sweep de 


Begs =" 
Be = _ 
Par 





. 

ae ff 

re a ay be weans of the ena marked R116 and R 118,. 
Noy mee apg BO-ReBAT ! 
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iegeaaee an the ‘right Side panel of the timer and control unit. 
In positions from "0" to "14" of the “Range delay® avitch the % 
odjustment is done by aeans of the R 116 potentioneter while in 
positions "16" to "30" of this switch the R 118 potentiometer 
should be used for odjustment of the circuit. 

a The adjustacnt should bo repeated until the 20 ko pip is s: sfely 
‘pleced within the limits of the inner third of the 16 km pulse 
display. ; 
Prior t> the above described adjustment, turn the "Range* con 
trol knob on the panel of the computing mechaniso unit to srift 
the mecsurcent pulse on the screen of the monitoring CRT to a 
Position where it can be conveniontly observed. 

During the odjustaent by means of the R116 and @ 118 potentir= 
Meters it is necessary t> »,bdserve theo twasureaent pulse nd to 


oscertcin that it is clcesrly visible in ol1 positions of the 
*Range dclay" awitch. 
7) In the sane way cheek the circuite of the stop aweep-delay with 


MMe a! onze coTtee te eae xe ee : 
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ee apercting in the “Scanning” position. For thia 
purpos:«. set the “itonge delay® switch to its respective posi- 


tions fron "0" to "24". In position "24" of the "Range dolay" 
Switch the brightnesa of the eweep traces on the screens of the 
nonitoring CxT and the PPI tube of the ralar bomb sight equip- 
ment, 2s well os on the screen of the aynchroscope CRI, should 
decressec. 


§ lle Inspection and adjustmant of the continuous dolnay of the 


beginning of the aweep. 


1) Set tho "Range in kn" switch on tho timer and contrl unit to 
powuition "10-60", the “ioange dolay” avitch to position "0" oni 
the "Colibration aarking” ewitch to position "10 km". Turn tho 
“Bxponsion 10-60" control knob'Blockwise direction to ite ox - 
treme position ( 1.e. the 60 km range). The "Expansion of cen 
ter in km" control knob on the penel of tho computing ucchontan © 
4 t should bo set toa position "0" 6 Switch in the high voltage 
f the tranemittor. 

a ‘fiurittch in the syatem of antenna rotation and slightly turn tho 

be .Ssxponsion of conter in km" control knob in the vicinity of poe 

Seer ition "Oo" tos dbtein a eoenetenes of the transmitter pulse dige 
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pley sith the beginning of the sweep on the screen of Oeae sot 


position indicator. Tho indication on the "Center expansion" 
acale of the drum should be 0 = 2,5 kn. 

3) Turn tho "Expansion of center in km" control knob in anti-clock- 
wise direction to obtain a coincidance of the first ten-kilome- 
ter range marker following ofter the transmitter pulse, with the 

_ boginning of the sweep linn. 
The indication on the "Center expansion? acale of the computing 
mechaniem unit should be within= 10 = 2,5 km. 

4) Turn the "Center expansion" control knob to obtain a coincidence. 
of the second ten-kilometer range marker following after the 
transmitter pulse display, with the boginning of the swoep tra = 
cae The indication on the “Centor expansion” scale should be 
within + 20 2 2,5 km 

5) In the same monner inspect the culibration of the computing me- 
chanism unit with the -30 and +40 km delay. The tolernnce in 
the indication of the sccle of the computing mechenism unit 
should not exceed the limits of +2,5 kn, 

6) Set the "Center expansion” control knob to the position cor 
responding to,zero doley ( the indication on the "Conter expan 
Sion" scale should be approximately zero). 

7) Turn the "Conter expansion" control knob in clockwise direction 
uritil the firet ten-kilometer range marker, following inmodiate~ 
ly after the transmitter pulse display, starts moving from the 
beginning of the eweep ( the transmitter puleo is placed at an 
indicated distance of 10 km from the beginning of the swecop). 
The indication on the "Center expansion" drumscale should be 
2 10> 2,5 km 

8) Set tho “calibration marking"swith to. position "2 km" and turn 
the "Center expansion” control knob in clockwise direction to 
its oxtreme position. Now further two ond half.of the two-kilo- 
meter circular markore ( at least) should shift from the screen 

eeater, 46 the center expansion obtained ahouid be at least 
13. kne 

9) If the tolerance of the indication in the chocked points on the 

continuous dolay scale surpasses a value of = 2,5 km, it is no 
_ 6éesary to colibrate the continuous delay system in the folloe 
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50X1-HUM 
a)’ Set the “Conter expansion" scule to zero and turn tho Slider | 


of the “Minimum center expansion" potentioneter, accessible 
frou the aide panel of the computing mechanian unit, to obtain 
Q coincidence of the transmitter pulse display with the begin- 
Ning of the sweep. 
b) Set the "Center expansion" scale to position " +40 km" ond 
turn the slider of the "Maxinun Center expansion” potantis - 
Heter ta sbatin a crincidonea xf the fourth 10 kn circulor 
te 7 range warker following after the trananitter pulse display 
With tho boginning of the sweop. . 
e)Set the "Center expension" sccle back to "O km” ond check the 
Coincidence of <he transmitter pulse display with the beginn- 
ing of the sweup. If necossory, repeat the adjustment by 
means of the "Mininun center expansion" potentiometer, 
4) Inspect the calibration with the " +4) km" delay of the be- 
Ginning of the swocp and, if necessary, repeat the adjustment 
of the "Maximun center expansion" potentisneter. Then repeat 
the calibration in the "9 kn" point, etc. 
The inspection and the adjustuent of the continuous delay 
circuit can be performed also with thy disconnected trans- 
mnitter, by calibmting in the " 0 km" ond "40 ko" pointa in 
reference to the twenty-kiloueter ronge warkers. 
In this method sf calibration the "Calibration marking" aviten 
should be set to position "20 km" ond the "Zoro" positisn 
Should be adjusted on the "Center expansion" scale. Now turn 
the axle of the "Mininun center expansion" potentiometer to 
2btain a coincidence »f the next twenty-kilonoter circular 
_ renge marker with tho boginning of the ewoep, 
“Seat the " +40 kn" position on tho scale and od just the "Mao. 
: / xinum conter expansion” potontisaeter to obtain uo coinciden- 
,¢e of the next twenty-kilonoter circular range morker with 
. the sweop beginning. 
is " Further inspection should bo performed as described in the 
“above Items Noe. 1-8. Instead of the transmitter pulse jis -. 
* play naka use of the ton-kilonoter pulse, corresponding to 
‘the twenty-kilometer pulse with the daloy of "0 km", Prior to 
j this set the veers narking" switch ¥ position "10 kn", 
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ah ) 50X1-HUM . 

ot vo  Colibrats nani i ction of mngoeinlicution accum 

os of the computi unisn unit. 


? 
ues ni 2 


en 


“pay ‘Get the "onge in km" ewitch installed on the panel of the tie 
eels ‘OF and control unit, to position " 10-60". Set the "Tube. ....° 


5 


me 7 oe t> position "1" and tho “Calibration marking" switch 
2 ie beh ‘$33 poaition " 2 kn" 
a ‘Bae the antenna rotation switch to: position “ore”. cha". F. 
. BCAn" o and "Expansion 10-60" control. knobs turn in anti-clock- . 
“ibe direction to their extreme position, 
: Gut on the transmitter high voltage and, by turning the "Center 
fh expansion" control knob, adjust the tronsmitter pulse display 
i; a, the beginning of the awoep on the screen of the plan posi- 
"thon indicator CRI. | 
o. ‘Turn the "Range" control knob on the computing nmechanisn unit, 
“and obtain a coincidence of the neosurewent pulse with the 
fret twoekilometer calibration marker following after the , 
| e “transmitter pulse display. 
An the position in which the measurement pulse coincides with 
the two-kiloseter pulse, thy amplitude of the resultant eharp- 
es ay increases. © 
oa exact coincidence should be aijuated by means of the maxte= 
fun amplitude of tho resulting pulse, by turning the small 
: | owe control knob ( to be pressed). 
wean approximative coincidence of the pulse is achioved by turn- 
oO” “ing the great "Range" control knob. Tho display, obtained on 
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i ithe acroen of the nonitoring tubo with the coincidence sf both 
‘pulueo, is shown in Fig, 15. 
: a ; “3 Read the indication on thewlowor scale of the drum of the com 
| we ‘puting mechoniem unit, the indicated ronge should be © 
Bs | 2,000 n= a = 100 a, 


ios 


tts . iwhore "a" 4@ the constant error of the range «wasurecent, the 
Ny ‘na gni tude of which is given in tho table placad on ‘tho front 
e = sono of the coupling unit of the optical bomb sight or on 
fe yuthe unit No.8 Tho ‘method of evaluation of this error is ox 
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t Display on the screen of the nonitoring tubo 

with tha coincidence of the nuasurenent and 

Calibration pulses: 

upper left=- the pulses do not cotneide 

upper right- beginning 2f tho coincidence 
of the pulseca 

lower - coincidence of the pulses 

1 ~ the transmitter pulse 

2 - the avasurenent pulse 

3 = the twoekilometer calibration pulse 


“ay Bot the "Calibration aorking" awitch to position " 10 ka” and 
Wu by turning the " Center expcision" control knob, odjust the 
sd isthi rd tomkilometer pulse following ofter tho transuittor 
Lr ye “pulse display, in tho left part of tho sweep trace on the no- 
tind toring tube scroen. 
wh ‘G}sTurn the ‘onge" control knob on the computing auchanisn to 
suf ah obtain thi coinéidones of tho wocsuring pulse with tho: third 
9 PR ton-kilometer pulse following oftor tho transmitter pulse. Tho 
(Wy indi eo tion on the druacole of tho computing aochanien unit 
elena be 30,000 n= a = = 200 no, 
‘If other indications are sbtained on the scale of oe conputing 
yin wf Muchonian than tho above givon ( isa. "2,70 o = a 100 ui", 
isis , ond "390,000 m= a = 200 mn"), tho computing mechanien unit 
nd Should be calibrated in the following manners 
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8) 
- Mian unit. For this adjust the coincidence of the easurenont 
“pulse with the eecond, thir, fourth, firth ote. tWworkilonotor 
| cqlibartion pulses up to tho fifteenth ( counted from the trans | 


WU PULSE VIS eU 








ithe 1° a mw 


2: Zable i ac Tl ee 
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bra Soe 
a) / ‘st 4 ronge of "2 kn =a" on the scale of the computing 


Y  Aoniem unit, ond turn. the "Center expansion” control knob ° 
. © Al tho transmitter pulso ani the meosurenent pulse appear — 
ins the left part of the sweep trace on the monitoring tube 
, Sorecne 


b) Set the "Calibration marking" switch to position * 2 kn" and 


turn the slide of the "Minimum range" potentiometer, instal 
led on the side panel of tho computing mechanism unit. Ad- 
just the coincidence of the measurement pulse with the firet © 
two-kilometer calibre tion pulse following after the trans - 
mitter pulse diglay. 


(@) Adjust tho roanga of "28 kma" on the acole of tho ssanaties 


mech:nism, ond set the “Calibration marking” switch to po~ 
-, eition " 10 km", Turn thé "Center expansion" control knob 
until tho third ten-kilomoter pulse following ofter the trans- 
Mtter pulea is shifted approxtautely to tho canter of tho 
7 Sweep on the screen 2F tho monitoring tuba. Ahead of thia 
. pulse the noasurement pulse should be visible. Set tho "Co 
: libration uarking” switch from position * 10 km" to posai- 
tion * 2 kn" and back, ond observe the position of the twe 
kiloncter pulse on the screen of the monitoring tube ( tho 
pulse ahead of the third ten-kilometer pulse, i.e. the 14 th 
' two-kilometor pulse, if counted from the transmitter (pulse). 
Gd) Sct the "Calibration marking" awitch to position." 2 ‘en! . 
“" €Qnd turn the slida of the "Maximum range" potentiometer to 
Obtain the coincidence of the measurement pulse with the 
14 th two-kilometer pulse after the. transmitter pulse. 


@) Inspect the coincidence of tha pulses in the "2 kma" rom 


‘ge and, if necessary, repeat the calibartion. After this 
eanext the calibration in the “ @8 kava" range ‘ond ropoat 
‘. the calibration, it nacessarye ° 
Check the acourency of the performance of the camputing i:chne 


mitter pulse). Inspect the range indimtion.on the scale of tho 


: sqnjuting nochanien: Arde. 
| a if / . ha , ' “ 
iv : ae te ane eo : ee : 
2, prea 
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: - e t 7 | , 3 66 2 
¢ Durar: his inspection turn tho "Conter oxpansion" Nae 


4 and vr 3t it so that tho avasurenent pulse and the respective 
7 tro-" °° ometer culibration »ules be place2 in the left port 
of tion Sweep trace on the wonitoring tube in their coincidence 
pasitien. 
Now avoluate the error in range tieosurenent of the computing ne e 
chanien unit from tho following foruula: 


MA = 2,000 n-a-p, 
whores: = the error in the range edsurejent, n = number of 
“ the twoekiloneter pulse which coincides with the neosurement 
; pulse, o = the constant error in the range meosuronent » © = the 
.. Wange read fron the computing mgchonisn unit. 
v The error of the mnge censure.avnt shoull not excoed: 
in the range from 2 to 1A ktkesssscececesseet I G 
in the rangG from 16 t2 3O kiessessceecseseces 200 Le 


t 


— 


9) Exemine tho accurancy of the computing mechonian unit perfor 

a mance with the A-C. voltage variations from 112 to 118 V. 

Oo The error of the rango measurehent should not exceed the adnisai- 
“Dla ‘value ( as per Item 8) even in this case. 

Ds If the error in some checking points excecds the ainissible vow 

/ lua, it may be decreased by weans of tho "Maxiuun range" an} 

x *"Bitiicun range" potentioueters, however, this adjustment causes 

, {'@n Screase of the error in some other points. However this error 
es nesd' not exceed the oduiasible limits in any point of the nea - 


‘@urcd range. The supplouentary calibration is performed by neans 


' Of the "Minimun range" ond “Maxinun range" potentioneters in 


5 the ronges of up to 14 km and above 16 kn, respectivaly. 


ke as and course markers, 
a 





ed The" no thods described in this paragraph, used in the inspection 
ond G8jus tment of tho course marker should be applied Only with tho 
Anspegtion af the radar bomb sight equipment on the atend. An a0- 
urate: Odjustaent af tho position of the course marker is perfomaea 
efter the installation of tho radar bonb-eifht equipaent aboard tho 
‘Oirorart ( eee Chapter I, § 4). 7 

The ae pootion should bo performed in the following order: 


oo 
t . 4 4 | 
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WE +"Rango Jolay " switch to, position "OO", thecry ae oF 
op ass id 50X1-HUM 
ee . ch to position " 10-60" and the awitch on the ozimth 
ber aele 'o ee jzation unit to position "Optical bomb sight". The "Seo- 
hte co “-ane continusus rotation" ‘ewitch.on the control penel of 


wnt he 7 
us ret itor acanning ehauld be sat to position "Sector, the 


bt ‘O21 , Fost" Switch to position "Fast", 
a (ret * ‘4 the antanna rotation systen an) adjust the switches of 
joo eea'3 “yetor acanning unit for scanning of the front sector. - 


ae 1 screen of the plan position inticator o longitudinal 
fprse- ace ’ should appear, pointed to ie zoro roference of the azi-~ 


te 





ayes ee Jeale with an accurancy 9f = 1°, If this longitudinal 


i eo 7 la pointing in a Jifforent direction, the screwa of the 
a4 ‘dct Sion coil of the CRT should by partly loosened ond while 
CRO? Cag the screws, tho defloction coil of the plon position 
ba kee ,ator tube should b«. turned sad that the longitudinal oor 
feat koe. Points towarde the zerd reference of tho oziouth scalo, 
pe "wards the screws of the Jefluction coile should bo tigh- 
tor 1. 

tan | the “Hef. gin" control knob in clock-wise Jirection to its 
“Jue position. By means sf the "eceiver tuning” control 


ve i '} tho maximum noiea lovel on thé scroen of the monitoring 


yo 
2s 
ar 


Be, nes} shoula bu edjustol. Tho longitudinal marker on the scroon 
ne di? tno plan position inlicator should be always perfectly vie 
i Ca ‘Ye to enable roading. | 
fe OG b risotane should be porformed by means of the R1-133 po- 
bit a! 5 -lonoter installed on the right eide panel of the chassia 

F) Phe “he PPI unit. 


Yayae f the switch on the agzinuth stabilization unit to prsition 
aa “Leyn zero", On ‘the acroen of tho plan position indicator 
mee “fa vertical course morker should bo visible. The width of 
atk, ae 

NG } course marker should not oxceed 1,5° , ont the darkened - 


ns 


coe: 










SOOT 


i in, 
ry io jtor aftar the course acrker should not be groater than 3, 


ee the ewltch situated on the oginuth atabdilization unit to 
ition "Conpose”. Cut off the antenna rotation eysten an] 

the antonna manually to such a position in which thu can 
jthe base of tho main coor drive of the antenna presses the 
Mature courea marker contact. Turn tho eeleyn tronscittor 
tho compass, type PIK~45 in such a way that the course of 
{ ia indicated on thu compass card aomnes 


rire ee eel vow 
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Atte ho “azd: auth atabilizction syste com ensctoa inqe@ 
: et: a 30X1-HUM 
F740 . Y © Bwoep on the screen of the plen position indicator . 
; bo : wuld point towards thy oo reference of the ozinuth scae 
‘fda wh a en error of not ever = 2°, 


fi ‘te: “vn Bwoep does not point in the correct position, tho follo- 


f 


. 
. 
» 


*. aoe 


wing tiansures should be taken: 


iz 
i. 
& 
; 
Ze 
f 

. lft the year with the spring inlay, coupling the asin gear 


nua 


"~~ 


res 

be ""“@etve and the azimuth differentiating system. 

by. oY. Turn the shaft*sf the azimuth litferentiating system eo that 
Be “the sweop trac. points towards the zero reference of the agie 


o) Upto2l the removed gear of the ozimuth differentiatind syee . 
F ae ton to its place; the higher part of the gear should be turn- 
pay “ “ir @d by 1-3 teath in referonce to its lower part in the direct~ 
re (fon Ippssite to that of the spring preasure, to assure a ree 
ts ya ‘Mavio counling. 

;§) Bat? the switch on the azinuth stabilizetion unit to position 

te! “Solayn zero". The aweep trace should “point towands the Zero 

i * ‘Feforence of the azimuth scale with an accurancy of =1°. Tho 

er. # antehna should be in the position in which the mintoture unarker 

yi ‘contact is closes, If the sweep is not in the correct position, 

yy “ithe: following ie nacessazy: 

ad !foosen partly the ucrew locking the "Zero adjustment" sector 

ay On the ozimuth etubiligation unit. | 

2 py: “urn th: seotor for adjusting tha ewe. *race to the zero 

y ee Yeferonce of the azinuth scolowf the plan position inlicator 

ays 4 Fi: @erecns If the correct position of the sweep trace cannot be 
Want “adjusted by rotation of the sector, the sactor sh 

heute ’ oull be ree 

oe eR hovea from tho zero.solsyn shaft cni the shaft should bo 

ee “2 | Seurned to bring the aweep to the zero position. Then the seo 

i 


tt ‘ gith ecole, 


on. re eget te een RS 
“nd : : o>: 


eine or is wounted to ita place ond the screws ore tightened. 
1:38 ect the brightness of the course morker.ani, if necessary, 
he Net “Lit dt. Wy taraing the WGuiee Ga en brightness" potentioe 
oy Te 









ag an 


4 


16.94 ee nspection pnd_requlation of the antonna system rotation 
ee. Val pci tye 

> the switch on “the scotormsounning control.panel to position 
; timous. rota tion" and set ithe "Slow-¥ost" switch on me pa- 


: er. ght open : 
v oe * 
’ : i 
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22 timer and control unit to position "Slow OOX1-HUM 

} the antenna rotation mechanism and oxnuine the rotation 
seep trace onithe plan position indicator soreen in Clocke 
ction 

dp-watch ani observe tho rotation of the sweep on the 
ition indicator screen to find the rotation velocity of 
nna system, The rotation velocity shouli be fron 9 to 17 


" sotation velocity ja off the above pee limite, the 


“1g te necessary3 
sit the D.C. voltage of the power-supply to exactly 27 v. 


‘on the three screws and remove tho covor fmn the an- 


2 case ( Unit No.15). 
ten partly the screw of the yoke of the R 1501 variable 


lator. 
G 
?t the yoke of this resistor to obtain a rotation ve locity 


“4 -~ 3 Te Pe Me 
\ton the screw of the yoke ani replace the cover onto tha 


anna cage. 
"Slow-Fast" awitch on the panel of the tiner and control 


b position "Fast" and check the rotation velocity of the 
ta; it should be how within the linita of 19 ond 29 rpm 


\pection army) ad justoent of the antenna with gector aconning, 


Ye"soctor scan-Continusus rotation" switch on the control 


of the sector scanning unit to poaition "Sector scan", 
ans of the soator awitches set thu front sector acanning. 


witch vf the antenna rotation ».echunism should be set to 


ton "Fast", 
‘ho awitch on the oasinuth stabilization unit to preition 


"cal bomb eignt". 
screen of the plon position indicator unit a longitudinal /. 


r should be presented. By means of the cursor line on the 
or roof the plon position indicator the angle of the front 

rv should be measured now ( at least 60°); the darkened sac 
je not considered in this medsurenmonte | 

padth of the darkened auctor at the and of the front. sector 


Ate 4 
Aah phould not excead 20° ( seo Fige16), 


Gn, Meter 


—_ 
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Display on the plan position inJicator acreen 
during the inspection of tho front sector 
-L= the longitudinal marker : 
@- the oziwuth acale 

3 = tho center of the front sector 

4 - the darkoned sector | 

3 = the cursor line of the filter 









2 angle of the: daienel sector with tho operation in the "Op- 
fea bomb eight" position should be preferably measured with 


oe the position of the center of the front sector relativa 

) the longitudinal marker. For this measurement the 4 y “al 414 

‘Aagles should be measured ( seo Figel6) and tho angle betecan 

. ge longitudinal marker ani the center of the fore sector shoulé 
wh evaluated from. - 


Ms AY ~ Lg 
a 


1” tho angle. between the longitudinal marker. and the 
left limit of the front auctor, 
jg * the angle Between the longitudinal market und the | 
might limit of the front sector. 
i? = the angle between the longitudinal marker ani the 
center of the front sector, 


PE oy 7 = 
ins ae A . i 4! ” 
at - - ~~ roa ° a 
a ~ eo 77%. ae 2 “se gees 
: . a 2 . 2 
eats 
f - 2 : 


.7 


ae ee es 
‘ aa 

- 4 

tae — 
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ce angie botween the longitwiinal marker and the cento= ~¢ 
yo ifront sector should. be not more than.5°, Pee ce 
ae vas e angle is greater, the following weosures should. be tae 
oy at off tho antenna mtation wechaniem and looosen the four 
Ue couae the cover of tha key awitch of the sector scanning 
ee n the azimuth differentiating uechaniem unit, and remove 






¥, a 
i} 


ee 


doi the cover. 
Ey pie slightly ( approximately by 180°) with a epanner the mm 
an two 6 mn screws locking tho key, so that tho key turns in 


: he eee to the shaft if a emall preseure ia applied. 
Cut on the antenna mtation mochanisn end aiepeck the scan 


eae the antenna rotates saneiaious ly in a circle in position 
sed "Sector acan" of tho "Sector scan-Continuous rotation" 
payne switch, tighten slightly the acrews locking tha es of the 
pa } sector scanning. 
' Re j Inspect the position of the center of the front sector in 
Bp 3 relation to tho longitudinal aurker ani measure the angle 

. 3 between the center and this marker. 
(7.9) Install the cursor to thy loft limit of tha front sector and 
cut on the oantuonna scanning systen. 
. Turn the key awitch of the sector acunning appromimately by 
: - j an angle equal to the “angle, however in opposite direction 
“SS (in relation to“). Thus, for example, if tho center of the 
Scanning ie placed 6 Jugrees to tho right of tho longitudi- 
nal marker, the key shoul] be turned approximately by 8° in 
anti-clock-wiee direction/ | 
Switch in the antenna ocanning ucchaniem end inspect the po- 
sition of the left limit of the front sector in ralation to 
.4-the cursor lines The ance botween them should be oqual to 
| the required angle of the shift to the center of the front 
sector. If this angle ise too small or too great, the antenna 
scanning mechanism should be switched off and the key should 
be turned in the respective direction. 
Tighten the sorews locking tho key of the sector ecanning - 
and inspect the position of the center of the front sector 
relative to the longitudinal marker,’ 


a . o- 


oe. | S-E-c-R-E-T  80—tiédC 
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ee eg 

.T Senglo between them should not exceed » 5° - If the angle is 
8. ator, repeat the adjustment accomling to points b., c., Go ,@, 

fog. and g. When tightening the screws the Operating key should 

| notb pressed too strongly to tha contact pad, as thie could 

| influance unfavourably the performance of: the sector scanning 

7 ayaten. 

4) Sot the switch on the azimuth stabilization unit to position 

ve "Gelayn zero", 

' 80¢ the "Sector scan-Continuous rotation" switch to poten . 

“Sector scan", and the "Slow Fast" ewitch to position "Fast", ° 
the sector switch set to front sector position. Cut on the an= 
tonna rotation System and turn simultaneously both sector swit~ 

| chee to inspect tho operntion of the antenna scanning through all 

, eetruth positions. 

' The width of the sectora next to the left and right limite of the 
“front sector, may be smaller by 10-15° as compared with the front 
agctor; the angle of tho other sectors should be from 60 to 85°, 

: With fast pacannhng the overlapping of the sectors should be at 

With ve scanning the sector angle should be 50-70°, The unco- 

pate vered angle between the sectors should mot exceed 2, 

’ 5) By: means of the sector sritch adjust tho Mgie of the back sector 
‘9% 60° and inspect the scanning speed of the antenna which should 
B63 
Gith fest scanning eseseese 70 = 120 scans/min 
With slow scanninges.s.eeees250 = 80 scans/mine 

| 6) Gut off the antenna rotation system 


f mi iisiection ond adjustment of the antenna tilt mechanism on 


~ 


[i Re Re Oe “+ 


wr 
. 


i , ‘ i / the stand. 
A af ect4 e ontenna tilt a ; 
i ' 5 


2) y means of two levels, installed on tho antenna base at an angle 
6$ 90°, adjust the exact horizontal position of the antenna as- 
‘ “ngaoly. bases: 


Sw er em seme “me 
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ee see a 
; a ° . 50X1-HUM 
2). Inate “4 a protractor on the antenna segment and pross the "Up 
Down”: awiteh ‘to adjust the antenna to a position where the an « 
gle batween the segnant and the horizontal plone is ° ¢ soe 
Fig. 17) | 
No ¢ e 3 The angle of 7° corresponds to the position of the 
-- entesine in which the radiation maximum 1s parallel to the ho- | 
 pigontal plane. This angle is checked eimulianeously with the 
- . Measurement of the horizontal radiation pattern of the antenna 
. ($90). ‘The indivicual value of this angle is given in the papers 
of the radar bomb sight equipment; usually this nagle = fron 
6 to. 8°, 
The antenna tilt indicator should give a tilt-angle of 0 <2? 





' ¥ig,17:Position of the radar bomb sight antenna in the 
adjustment of the zero antenna tilt: 

1 - the segment of the antenna 

2- the protractor 

3 = the antenna reflector 

Upper plane marked in the picture- maximum 
radiation plane 

: ee Lower plane in the picture= the horizontal plane. 


~ 4 


3) Check the antenna tilt variation while pressing the *Up-Down" 
,atitch in its position “Up" until the antenna arrives to its 
Ri oktreme upper position ( if the measurement is done on the 
otand in the repair shop, the antenna segrent will tilt down 
. words) « Read the tilt-angle of the antenna from the protractor, 
‘4e. the angle between the antenna’ segment and the horizontal 
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ro plate the angle of the upwards tilt of the antenna from 
Ai formula ‘ 
nat i 
se af 
| ae { a ee 
: a aq is the angle of the upwards antenna-tilt, 
af a .o 28 the angle measured with the protractor in 


tha initial position of tha antenna 
y 28 the angle measured with the protractor in 
the extreme upper position of the antenna. 









: : Sect ‘the angle of the downwards antenna-tilt by pressing ag 
as wath | Down" switch in its lower position until the antenna stops 
el ate extreme lower position. Mind from the protractor the en 

BF _ the antenna tilt in relation to the horizontal plane 


oy } 
bees ar « Calculate the downwamis antenne-tilt from the forma 


nes “cathe = ‘ £5 = a = : oO 


4 


rien Apt 

ty He 

sie a , is the. angle of the downwards antenna tilt, 
‘ a is rhe angle measured with the protractor in 


PS the extreme lower position of the antenna 
tS bg. 
aA 4s the angle measured with the protractor in the ' 


, initial position of the antenna 
4 angle of the downwards antenna-tilt should be at least 2°. 


if. Setment of the antenna tilt. 


‘i "Spy of the above mentioned, cngles 16 smaller than required, 
<* Renna tilt mechanism should be adjusted. If the eum of both 
iC iis less than 25°, the adjustment should bo done by means of | 
EX bre evitches Mk 1502 and bik 1503, installed in the antenna 

‘ , pnit Noel5).« ° 

yy. the eum of both angles ia equal to 25°, or groator, and one 

4 antenne-tilt angles is too small, the adjustacnt ehould ba 

y changing the length of the pull rod controlling. the antenna 


. 
PS er ere en oe eS Pr St re SL She ww 


B 8-E-C-R-E-7 | 


Me ee ea No Foreign Dissem Be meee pene 
Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA- RDP80T00246A069900080001 -8 





Declassified in Part - Sanitized Copy hice for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8 
| 





Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA- RDP80T00246A069900080001 -8 


Fe a. a yee 
Le : ! 50X1-HUM 8 
| Ere No.1. If the downwards tilteanglc of the antenna is under 


der f. 


4 BR ee Ae ee Re Be 











20" 5 c@ upwards tilt-angle is 5° and the sum of toth angles:is une 
', tho Bdjuatmant is done with the miniature itch Mk 1503, 

instf, hed in the antenna box ( Jeft side, down). The adjustment is 

dona © followea: 

a). rorpve the cover from the antenna box, 


b) logsen the lock-nut onnthe screw pressing the awitch ( use the 


8 cm spanner). 


a) Loosen slightly the screw and check with the protractor the down 


wars antenna-tilt angle. If this angle is 20° or less, loosen 
the screw sligthly more and repead this operation until the 20° 
the antenna tilt angle is obtaincd. 
Example No.2:If the downwards tilt angle of the antenna is 20°, and 
the upwards tilt angle 18 less than 5° , the adjustment is to - do- 
ne with the Mk 1502 miniature switch, installed in the antenna box 
( left side up). The screws ore accessible through an opening in the 
lower part of the antenna box. 


Example No.3: If the upwards tilt angle of thé antunna is less than . 
5° ,. and the downwards entanna tilt angle 16 mre than 20° , ond if 


the aum of th angles is morv than 25°, ths adjustment should be do- 

ne by chonging the length of tho pull rod tilting the antenna: 

a) lopacn portly, by means of the 9 mm spenner, the nut on tho 
threaded part of the pull rod. 

b>” Remo ve from thc cam the splint pin fastening tho pull rod to the 
antonna, 

¢) Remove the cam and loooson the pull rod. 

a) Tacrease the length of tha pull rod by turning off ita threodod 


part. 


—@) Instoll the pull rod and tho cam to their places and check the 





Variation of the tilt angles. If necosuary, repeat the changing 
og the length of tho pull rod as explained above, 
f) Xie tall the splint pin amd tighten the lock-nut. 


Bern ylo No.4: If the upwards tilt angle of tho opsome ie more than 
BP ‘fund the downwarda tt angie is leas than 20° with the eum of 
the. “Drales axceeding 25° , tho lenght of the pull rod has to be de~ 
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“Fe c , : 
fe _ > fio and _ad ustmant of the a tenna tilt indicator, 


rs r 


ples ale AS 


be ; | 
P +. § jt, with the protractor attached to tho antenna segment, the 
or at angle of. the cntenna ( seu §16 4, Item 1). 

‘pointer of the antenna tilt indicator on the timer ond com 


a | age Panel should indicate an angle of 0 + 2°. If the 

| se x oy oF position ia outaide thy above limits, it should be ade 
be "7 Ba by meana of the potcntiomoter controlling the antenna 
cS | 4 ¢ Unit No.19). This is done in the following ways 
p pen the 5-19-35 connector, loosen two bolte and remove the | 
f | pvor of tho antenna tilt potentiomoter, Then connect the 


i - -,BOVGe Connector to the untenna tilt potentiometer, 
Rey os ct g t off the poworsupply of tho radar bomb sight equipment 
ind slightly looson ( approximately by 180° ) the screw, lock- 


BF 
Be yng the position of the slide of tho entenno tilt potentiome~- 
be, OTe 
se Br = the axle of the tilt potentiometer by an angle appro xima- | 
; py three times as groat o8 tie angle read from the tilt po- 
bo _ “sentiomoter, Turn it in the dircction corrooponding to that 
i 2? which the painter of the indicator is deflecting from the 
RE ue ‘Sereronce ZOO : 
E ab The pointor of the tilt indicator indicites an angle of 


2 instaad of the zoro angle. Under such conditions tho alidy 
} potentiometer should be turned by approximately 12° in Clo cke . 
jprroection. | 
; sp nese with the index finger of the left hand thu gear instol- 
es - i on the axle of the tilt potentiometer, aml with tho left 

' Shund thumbsreas thy slidor of the tilt potentiometer, ond 
“gvighten with the right hond the screw locking the tilt poten- 
a : tiometer 4n ite correct position, 
ys ; Glut on the power-supply of the radar bomb sight and check the 


Me 








eS | ‘gpoaition of thepointer on ths antenna tilt indicator, If the 
L 4 
fe Pointer indimtes an angle different from sero, ropeat tho od= 
if gJustment as explained above ( Items b, a, 4, ). Bo 
1 « . #Replace tha cover of tho antenna tilt potentiometer. we 
tn r ; : ‘ 
i ,.@8t antenna downwards by on angle of 20° 34 ( by moans of - 
Pond protractor), The antenna tilt indicator should indicate an 
fo Boot 20 222 | ee 
Be “cil i ee ey te es weremeemart aa ot Sreth atee meerqndorten e 
A S-E-C-R-E-T - | 
Pinks eat a het : ) 
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det indication e the moter. ; wg 
“jet the accurancy of indication of the antenna tilt indica a 
Use the protractor to change the antenna tilt angle in 
of 5° in the upward: and downward direction, ond in each 
4 on write. down tha indications of the protractor and tie 
a tilt indicetor. 
» Serror of tho antenna tilt position is checked from the fol- 


“bs formuleet ; 







5 BH eg tg C weasurement of the down 
4q wars tilt angle). 
OF = -5 7, 7 ' 4 € moosuranent of the up- 


| | wards tilt angle) 

Pat = measuremst error ( in degrees) : 

‘ © the angle read from tho protractor with the ini- 

tial position of the antenna of 0° ( in degrees). 

- = the angle of. tho antenna tilt with reference to 
. the horizontal plane, measured with the Pro erecwr 
( in degrees). 

4 = tho angle of the antenna tilt, measured with the 
antonna=-tilt indicator installed on the timer and 
control unit ( in degrees). 

4 urror in the indicution of the antenna ba angle, os indi- 

r by the indicator, should not exceed * 2° in all mane 








pected. 


ection of the rato of chonge of the antenna tilt anglase. . . 


“$ss the "Up-Down" switch and inatall the antenna to tho upper 

“Yremo position,, and then to the down ( lowar) extreme position. 

, Lboth positions note the indication of tha protractore 

epee tha “Up-Dow awitch and start the atop-watch ot the sane 
ake ; . 

ta, from the stouswota: the time necessary for aavenont of tha 


Ascent from one extrome iene to the othor. 


> pees: retest eect 
2 iy " 8-E-C-R-E-T | “fe 
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4) ¢ ,ate the rate of change of the antenna tilt anglo* from the | 
fo jing formulas 


. # t 
where "= rote of change of the antenna tilt ‘ : 


‘= the angle, measured with the protactor and corresponde 
ing to the extreme lower position of the antenna. 
i, = the angle, measured with the protractor and corres- 
Ponding to the extremo upper position of tho antenna 
* t = the time, measured with the atopewatch, corresponding 
to the movement of the antenna from its one extreme 
position to the other, . 
The rate of change of the antenna tilt anglo (-./) should be at 
least 4 degrees / B0G6, but not over 6 degrees/s00. 


E. Inspection of the operation of the antenna tilt mechanism on 
the aircrafte . 


On the aircraft, the following characteristics may be moasurads 
1) Tho limita of the antenna tilt angle, by measuring the extreme 
position angles with a protractor. The difference angle between 
the two extreme’ positions of the antenna defines the limite of 
the change of the antenna tilt which should be 25° at lenst. 
The protractor should be installed on tha cover of me antema 
-segmente 
2) Thé rate of sitangs of the antenna tilt angle, os desoribed abovee 
( $16, D.). 
3) The performance of the antenna tilt indicator. Thie is measured 
in the following way! 
a)'Presa the "Up~Down" ewitch ond Bet the entanoa to its extre~- 
»Ma upper position. The antenna tilt indicator should indica= 
"te an ongle pf opproximatively 5 to 10 dogroess 
b) ‘Install the antenna in its extreme lower position. The in- 
vdicution should now be at least 18°, 
af Add the values of the angles measured under "a" and "b"; the 
“pun of the anglos should be at lenst 21° ( usually this sum 
“44 from a5 to. 28°). \ 


ag 
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= ection of the accum of coincidence of 


trace with the antenna mtation. ‘ 
































ye Oo cclibrated chart in the following wayt 
whe Q millimaterpaper of approximatuly 1,5 x72 cm and i + 
fd it around thu base of the main gear of the antonna eyse- 
2 so that both ends of the chart exoctly meet; the rest . 

; ¥ the papor should bo cut off. — 

| move the paper band from the goar, divide it intéd 12 seo 
,ons, and dr.w tho reepoctive dividing markers with a pen = 
$i each section is equal to 30°, 

: 311, on one of the bolts ( the extreme right ono) on the 

Sina box ( Unit No.13), a visor device ( seu drawing No.32- 
30-04). ; 
ie sat > the “Range in km" ewitch on tho timer and control unit pa « 
jbo its position " ld-60", tho "Calibration, marcing” switch 

. 2 .peition "10 kin", and the switch on the azimuth stabilizo- 

ye ie “ gunit to position "Selsyn zero". By means of the " Expansion 
aa a control adjust o sweep ratio of 30 -to 60 km. Uso the 

sup amplitude" potentiometer for adjustmont of o sweep am 
jude equal to the mdius of the PPI screen, 

ae jon the poworsupply of the radar bomb sight equipment and 
me manually the antenna so thet the sweap trmce points in 
: ‘ Jatrection ef zero reference mork on thu azimuth acale, For 

a YS d, install the cursor line to the sero roference of the azi- - 
scale and obtain the coincidence of the medium part of the 
“yp trace with the cursor. 

> the dogree= calibrated chart to the antenna gvar in a po 
‘Lon where one of the reference marke on the chart coincides 

the position ofthe pointer of tho visor device. This point 












.% bo further considered as. zero roforence. 

Gf. p manually the antenna in atepe.of 30° ) tho onglo ia to. 

Spond from tie calibrated scale on the antonna gear). Note 

onglea of antenna scanning defluction on the azimuth scale 

ery ug plan position indicator ( shift the cursor line to coin 
ie ae 4c with tho medium part of the aweep trance). Evory time wri- 

down the difference botween the sweep trace ane! fra tho 





= eee ery 
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7x nO er ee 
Ke t= B= 

| i¢ antenna azimuth angi ia 30° and the correS0X1-HUM 
\@ on the plan position indicator acreen is 32°, The dif- 


»tween both angles is thus 2°, ‘ 
ua admissible difference between th» abova two angles is 





¢ 


: ot, h position of the antenna evaluate the curvature of the 

: "line from the centor of the PPI screen to its ‘ci reums tan 
4 the following way: 
Int the cursor of the filter on the plan position indica~ 
P screen to, che culibretion markers situcted in the bee 
nning and the conter of the sweep trace. The~position of 
@ cursor line is to be noted from tho azimuth acale of the 
I screen. . 
irn the cursor sf the filter to the calibration markers in 
te cantor and the ond of the sweep traca., The position of 
ye cursor line is to bu noted from the azimuth scale of the 
ee screen. 
alculate the curvature of the sweep trace os the difference 
‘atween the two rosults obtained with the measuromeht cae 
‘ribed in" a" ond "b". The curvature should not exceed 3° e 
malate the mean quadratic error from the following formula; 


+ CL 65) + coset (. ng50" 


ee HOM AL go)? # (Ggg™ + ree? (939 o * & 30) 
“ 12 


Fer - moan & thy mean quadratic error 
30, fu “60, eenveces £930 = the respective difforan- 


ae batween the angle of the sweep truce and the on 

i tenna angle, as measured with the position of the an- 
e tenna in the roapactive angles of ‘0? 30°, 60°. «330° 
The mean ae vclue should not surposs 1, 5°, 


Sort tartan 
aS vedhinet  eT 


= 


‘Tnapoction of tho rato of chango of bearing of the compass 
-solsyne tronsmitter, typo PDK-45, in tho azimuth stabilization 


i =O 


unite 
ewitch on the timer and control unit to. 


SA were wee 
at 


t the "Range in km" 
bition "100" and the switch on the azimuth stabilization unit 


| P28 ition *"Seleyn ors j 


: 8-E-c -R-E-T 


Pe 2 
ory . 


ee 


—m wee. 
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: Ay < im . : 

@) i’ " ‘9 “Left-Right" button on the timer and control unit, ant 

& - * @ntenna to @ position in which the aweep trace of tho 
fe ation indicator points to the zero reference of tho asi« 
mee Set ta.this position also the cursor line of the f42~ 

 $0ite 

Y) 8c “" » awitch on the azimuth stcbilization unit to position 

eee | 3” and use 4 permnent mgenet to deflect the moving sy~ 
Ov. the PKD=45 spleyn transmittor 9 that tho awoop trace 
b on 1 to the same position as in tho "Selsyn zero" position 


of ( witch. Note, from the sculo of the seleyn-trinsmitter 
the : ition of the compose card ( appre ximately 0°), 
Ey & 3 of the permanent mgnet turn thy woving system of the 
gov"; tronsmitter by 90° in arbitrary direction from tho posie 
tikes, i vasured according to Itom 3 of thie porograph, After the 
eynt: of the azimuth etebilizatbn compensates for the dufleo 
tion, ‘the sweep trace on the pian position indicator turns approe 
MesCly by the same angle and in the same direction, | 
Set t'9 switch on the aginuth stabilization unit to position 


"Sole a zero" and start tho Stop watch in the same moment. 
. The 6 ep on the plan position indicator will atart turning. In 


‘ the r’ment af the stop of tho sweep, svitch off the 8 top-watch. 


5) 


Caleuztate the rato of change of bearing of the compoag solsyn- 
trancritter in tha oginuth stabilization unit from tho follow 
ing format 
es < 
ay t 
whero..’-= the rute of change ( dogrues per sec), 
'. # the angle compenscted by tho composs selsyn=etronsmit ~ 
;  ter( 90 21°), 
_t = the time measured with the stopwatch ( in seconds), 


Tha rato of change of bearing of the compass seuleyntransmittor 
in the azimuth stabilization unit should bo at least 4,5 degrees 
per Eucond, 

" 


oe 
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| 
4 ection of tha coincidence of tha eyrep trace with tha 

- Roverant of the comnaag 








4) Sc. he" rrangs in km" ewitch on the timer and control unit tos : 
por. tion "100". The éwitch on the asinuth stabilisation unit 
’ 6hovld be*sot’ to position "Compass", : 
:@) Use a Pepenent magnet for adjusting the compass card to poe. 
| sition O°, and turn the antenna 60 that the cam on the main 
; &cay of the antonna oOssembly pres@es tho miniature switch of 
cos tha course marker, = . 
| The swecp trace on the plan position indicator screon should 
not; be pointing in the direction of the goro roferencea of the 
asivmuth scale with a tolerance of = 2° If this is not true, 
) =e the syetem, eas described in § 13, Item 5. Write dow 
¢ the" velue of the deflection of the aweep troce from the zoro 
' reference of the azimuth scale. : 
" 9) Ung o permanont magnet to deflect tho compass card 2f the sel- 
_ 6yf transmitter in successive steps of 30°, ond road the ongles 
Za i of the sweep defluction on the screen of the ‘plan position in- 
ane Aken tor In each of the inspected bearings write down the er =. 
YO. obscrved ( 1.0. the difference between the angle of deflec 
_ + tfen of the compass and the angle of defloction of the sweep 
, OF the plan position indicator). 
. . % 4 maximum admissible orror is 24°, 
7 . z 4)°¢ culate the mean quadratic error from the following formla 


{ 4 
o a 2 ¢. 2 ; 
' ( Zs )* + a 39) + ( ne §) + ooo etl ugg y) 


. ‘ aa ! ‘ - ! 0 
oe an | 1a 
fret; \ mean ™ Mean quodratic error 
i £S0® ad3Q? “NGQeeeeees@ggg = the respretive error with 
4 Msasuroments in tho 30° 60 0000330" bearing. 
} muon quadratic error should not exceas thy angle of 2°, 


¢ Inspection of the voltage . et er pulsa - 
duced by the mnge unit. . 


. ) mvaguremont of the peak vaituge of the firing pulse may be 
Ds fod with any of tho inatrumonts ueed for measurement of penk 
"| S-E-C-R-E-T 
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voltar- $ the 251 Bynchroscope, tho VIK <1 and VIX=-g pooXt- -HUM, 
meterd, the VKS-7B voltmeter, the 261 pulse Bererator, etc. 
Furtijer.on, the measurement methods used with some of the men 
tioned instruments are described. The measurement ie performed at’ 
“the ond of the "44" cable which should be disconnected from the 
; .  transmittor. 
_ The meosuromant should bo done in the following threv regimes 
of operction of the radar bomb eight equipment: 
-1) The "Beacon-Scanning" switch in position "Scanning", the "Rmge 
in km" switch in position " 10-60", 
+2) The "Beacon Scanning" switch in. position "Scanning", the "Ran= 
ge in kn" switch in position "100", 
3) The "Beacon-Scanning" Switch in position "Beacon" , the "Ran = 
ge in km" in position "100". 
The peak voltage of the trigger pulse of the transmittor should 
be at least 105 V in oll the three mentioned regimes of operatio 
Tho voltage measured is usually within tho limite of 130 to 
170 V. The high voltage of the transmitter should he switchod off 
during the mvosurement of the trigger pulse peak voltage. 






‘a 


ed 4 


4. Meoguremont of the peak value of the transmitter trigger pulse 
s Voltage with the gynchroscope, type 251. 


2) Connect the power-supply cable of tho synchroscope to the 2c0V 
_ 90. ¢.p.s. or 115V 400 c.p.s. mains ( the receptacles on the poe . 
4 wari convertor control panel). Prior to switching in the power 

S bs “ augply inspect the correct position of the voltage switch (‘on - 

_ back side panel of the synchroscopo box) according to the xwol- 

‘ tage used. 

2) Set the switches on the synchroscope panel in tho following 
poditions: "Input resistance and attonuation” to position "1 : 
-100", "Sweep " to position "Waiting" , "Timo Ranges" to posi- 

_ tion "lo microseconds", "Time calibration" to position "Ort", 
. A*ABplitude calibration" t.o position "Off, "Synchronizotion 
Coptrol: Internal/Externol" to position “Intornal”, "Synchro- 
on&gation control + or =" to position "=", 
igconnect the cabla "44" from the Sr1l44, rocoptacia on tho 
txpnsai tter and attach it to the left "Input" ruspoctacle of 
Synvhros copes 
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= 840° 


.50X1- HUM. 
he "Brightnese” control knob of the eynchroscopa in clocks 


Hdrection And adjust the adequate. brightnuss of the display: 
. = Q acrea, By ineana of tho ""X axis Left-Right ® and " Y axis 
iu» aw" controls adjust the display in the center of tha Bcreane 
RH ho "Focus" conttol to focus’ the display on the screen, If 
‘yrizontal Sweep is obtdined, turn the "Gain" control knob 
wr right) to obtain o stable ) display on the screen of eyn 
joope. 
is | jghe "Attenuation" and *Continuotis" control ieasibe for adjust~ 
fe as ator the pulse height on the screeh of the synchroscope equal 
Be “Jor 6 calibration divisions. 
F tho lower “Gain” control knob in clockwise direction to ite 
nate position and set the “Amplitude calibration" switch to 
4 tion "On". 
th of the "Voltage control knob until the hoight of the vertical 
a ue "Te ebtained of the scroen, ia equal to that adjustment ac - 
ath “é “SHhng t2 Item 5 of thia pnragraphe, mae 
Ob A, from the scule of ‘tho voltmeter. installed on the front ¢ : 
bie ot tha aynchroscope, the valuo of tho suppliod eclibrated | : 
i ey ege and multiply it by two. The value obtained ia equal to \ 
“Bppeok value of the transmitter trigger pulse Voltage, : 
_- form the above described measurement in oll three regines of 
e on of me radar bomb sight. | 
So 


“% 













wie 4 
robe oo a 
* vat . * * 
ae et \ 


Syrenent of the — value of the triggor pulse of the 


fami tter with thy VIK-1 @ voltmeter, 









BCs in the power-supply cuble of the VIK-1 mtor td tho 
op 30 C.pe8e or tho 115 V 400 c.p.s. moins ( receptacles 
$n the control panel of thy power convertor unit). Prior t» | 

* Trseaueg on the power source, inspect the correct position 

be the voltage a itchs 

“Dart the upper’ cover of the pulse ‘eolteiius and inetcll the | 

Dpoctal connector from the accessory equipment of the VIK~} 

eae the cuntral receptacle. ‘ 

“Set thu avitch on the front panel of..tho voltmoter to position 

EAP 9 JV" and connect tho roceptcole "3" on thu front panel with 

eb eat me ho connector installed in the central recepte clo on the ail 

Pp 


or panel of the voltmotor. 





A A A ira ig a abreast 
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ol BF ’ ae ie eS ese M2 "85 = 
oer i ; ; 
ph ’ 
uae? 
rte he power eupply ewitch an tho front panel of 0X1 HUM, 
ye hs 49 4 4 3n8 
Baie) . = tion "Jn" after the tubes are eufficlently heated 
#4 J minutes) turn the "Zoro odjustment” control knob on the 


; oe % penel of the v : 

yn. ee ts abs as to inatell the pointer of thy fige 

bap Di annect the conductor from the connevtor, installed in the 
S ~ Of tral receptacle. Uannect the roceptuole "2" on the front 

} “otatipecsts voltmeter with tho chassis »f the radar bamb sight 
ao Digoonnect the cable "44" bea the etecuiy recevtacle of the 
titinoaitter and imert it in tho cofinoctor, installed in the 

‘éantral Twcepticle 2f the voltmeter, 

aay ‘Roca the puak volti:ge of tha trigger pulse of the trananittur 

¥ on: ithe scole of the mter, 

_ e) Roj at the wwasurowent in tho further two regines of dperation 





* ’ 


+ * 
a 


" afitthe redar bomb equipment. 


; . 
& 


f 
5. “Tepes 
f af 
6, 
‘ 4 
b+ i 2 


b 


rae 


oe 


L 





: oe Giaver the power-supply c.:blo 9f thu voltmeter to ths 20 Vv. 
- 50: CePeSe Or 115V 490 c.pes. powor iloins, : 

a). et the ewitch of the meusurewont ringe of the instrusent to 
; Bapition "150", 
: 4) ‘tort 2 2 metal connecter into tho "y* end "2" roceptacles on 


v 
4 


: the froat panel of -the voltuetor ond turn the "Zoro od jus tment” 
: oe ‘dentro knoba to adjust the pointer of tho motor to Lords a 
x 4): "nf connuct ths connector from tho "V" ona "Zz" receptacles and 
: .¢Sanect the "Z" roccptuole with the chnesia of the radtor bomb 


oa 


Bane equipnant. 
9), f'xaconnect the coble "44" from the Se1i-44 recoptaclo of tho 

a ‘ansmi tor ond connect this cablo to tho ve pocentael of the 
ei Ly Atuctor, : 
6), e tho indicated voltage .mm the scale of tho valtaater, and 
jeply it by 1,42. Tho obtained value is tho peak voltage af 

transmitter trigger pulee. 
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Wo, OS ee ee 
ie Se . : Late 
v t oe a 
i$ jection 9f the cons tent CREE in the ‘Eange not anes <3 “ 
jee eB : oo 
a onstent error in ti 3 

: : i9 range woasuredent or the constant de~ q 

hae, , ‘ "a" value, is caused by the delay of the rodiutod ond rew - ' 


~ 


-Codvy. leo in tho tronsmitter and receivor circuita in reforence °' 
ite ey julee firing the tronsmitter ond atarting the -pordtion of 
p the re 130 Mivosuranent Bys tan, 
a The’. ton.t: wnt error of the range noasuremunt is taken into ao | 
* oount with the c.libretion of tho ringe :f the computing moch. nism 
‘and thoacoupling unit of the »spticcl bomb sight, 
> he: inspection of the constant orror in the rengo wvasurcacnt 
is ’ perfor: icd with tho 251 synchroscope in the following order 
1) Sulton off the power suplly of the radar bomb sight and rumve 
‘the “cover af tho timer and control unit, 

a Connect the power supply cable of tho aynchroscspe ta the 220 V 
. Ge pea. or 115 V 400 c.pes.e woins and set the a.idtch on:tho 
, back. pone) of the synchryscope to tho ruspectivo p2sition cor 
, Pasponding to tho suppliod voltege. 
5) Coniject thy cuthoda pin ( pin No.5) of the L 208 (6P9) tube of 
on the treced vor with the left receptacle ( “Input") , 1.c. the in 
* patror the eximined synchroscope sign). Further ‘connect tho pin, 
“Tosd of the L 416 ( 6N&S) tube in the mongo unit with the right | 
4 Sa receptacle “Input” ( i.e. input of the synchronization sig- 
rf. nay of the aynchroscope. The thaessis" receptacle of the synchro- § ‘ 
“T Beage should be connected with tho Chassis of the redar bomb 
, o¢3 gat oyuipma@ te 
4 Tots jtho awitches on the synchroscope panel to their -rospoctive 
meh oe Stion: "attenuation" to,position "1:2", "Input resistance and 
af G’, gnuation" to preition * 11100", "Swoop" to position "Waiting", 
& ee Ye Ranges” to position “2 microseconds", "Lenght calibretion” 
me as jo.dtion “ore, "amplitude c:libration” to position "Ore, 

« Schronigation cantrolt Internal-Bxtermul" to position “Extor 
~£» "Synchronization control + or =" to position "=", 
‘(the switchés on tho timer and contrd] unit of the radar boinb 
}t oquipment to-their following positionst "Range dalay 10 km 
paition "0", "Range in km" to position "10-60", "Detector 
jont-Power supply chech” to position "Power supply check" ; 
wenna control On-Off" to position "Off", "Tube s.itch " to 
Fetsa wi", "Caltbration marking” to position "2 kin", and 
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: tion» Calibration" to position *“Oparation" eon ? 
: Re f.goin" control Knob should’ be turned in nance , 
a. co. its extrene p2aition, tho "BxXpunsion of the ae | 
2 ky ¢ Andie on the oomputing mochant | 
he sa wilt set to 

—§) é. ,ahe YPowor Convertor Un-Uff, tho "hiains 26 vous" una th | 
a. 


eat ere, 


oT ae EAL 
: ! ee anaes heating" siitches to their positions "on" After 
3,00 rinutcea avitch in tho high | ey 
| 3 Voltoge of the t 
7) SvAtch in th ~ : a 
: G9 powemsupply ( The “Brightness") contry1 knob of 


‘the éynvhros cope snd turn tho right’ lower "Gaint control knob of 
7 we, synching Cope until tho sweap ‘trace. is visible on ite acreo 
ia the "Expansion o7 tho center in ki" control knob dn the . 
_ Computing mechenisr. unit to the vicinite of the zer> refercnee 
~Until the twoekilometer Culibration pulse ig Visiblo on the 
Screen of the Synchroscope CRT bos : 
, sar t 
| ce car to the transaitter pulse 
' 9) Turn ths "Input signal contri" ("Continuous") and "attenuation" 
oontrol knobs t2 obtain a pulse hoight 3n thy Ssynchroscope 
of’4 -5 divisions, oo 
. a as display on the scroon ia not stcble, turn thy right "Goin 
ie Sontro1 to suppress any instability in tho display, 
nee the “Length celibration® switch on thi Synchriscoape to pow 
t te 
as On" and decrease the brightnoss of ‘the display ts such 
é a that tho cclibration markers are clearly visible. The 
play, obdt< ' 
| aap v1 btained with the measurewant, is prosonted in Fig. 18, 
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; ‘itt y18. = Display 9n the seroon of the aynchroscope with the 
evaluation of tho constant error ("a") in tho range 

measurements = a 

l- leading edge of tha two-kilouweter renge pulse 

é- two~kilometer mnge pulso a3 

Jne.luoding edge of the trunsiaitter pulaeg 

4~ tromaitter pulee 
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} the colibretion warkons ssntoaied between the rospectie 
NO. ¢ ing edges »f the two-kilowetr renge pulae and the tronsmite 
sm is tar r ‘9e. Tho distanca bu tween tha’ neighbouring co: earn ‘pare 
” wera’ ‘ta 15 a 
The. “Aistance botweun the transmitter pulse ond the noxt twe 
} kAaitotor pulse ioe. the constant error, should not exceed 250 me. 
| Tho jvalus of tho constant orror "ao" obtained in the neasure= . 
ment, -ghould ba writton down in the amu1l table pliced on tho xg 
“seauphing unit of thu optical bomb sight, or on thu computing ile- 
chanian unit in equipment of series Nos. 101 and upe The constant 
 errox” “gbtained is usually 13) to 200 m Also tho cclibration pointe 
“should bo counted and rogistered for future adjustment sf the 
” -soupline unit of the spticcl boiab sight ( Chapter = §2). 


‘sy ot 
“ow “iv 


8 22+ foapection and ad jus tacnt of the coupling unit of th 

ua ptical bomb sight 9n the stand. 

a 

tn yithis paragraph the mathado uscd for inspection and cdjust~ 
pect! ig thy coupling unit of the optical bomb eight in the work- 


ra {ehop/Bro dis cuss ase: 


eee 





- 


. 
freee 





a) Sot the switches on the timer and control unit in the following ‘ 
oa ‘fb Siponces "Range dulay x 10 ka" to position "0", . 
ates "Tubs a itch" t) position "1" 
"Rongs in ka" to position "10-60", 
“Antenna control On-Off to position "ofr 
"poretion-Calibration" to position "Operation", 
The "R.Fegoin", "Time goin control " and "Expan- 
Sion 10-60" control knobs should be turned in 
anti-clockwise diruction ta their oxtiame posi- 
tions and the switch on the azinuth steobilization 
‘unit should be placed to position "Uptic.1 bomb 
‘eight, 
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a 3 -) | SOX1-HUM ” stad 
8 ‘Power convertor Un-OEE,. "Ps war moins aye 1isv" ‘and: = 
cansmitter heating” avd tches to position "On", 

ee hin the cntenna rotetion mzchanism and use the curgor on: ss 

E21 vsti aaron tn sonnet aS sea 

fe plen position | f 

Be a. ‘eatars Tho longitudinal marker may be divergent in reforenve: J 

fs) '. €@ ito the zero of the agimuth 6cale by an angio of not over : 2S. 
-'.,€ the regulation 9f the position of the longitudinal marker ig. 

'" deséribed in § 3, Item 2). Switch. off the antenna mtating 

\« Mechmien, 

3) Turn the "Range" control knob af the computing uech:: :niem and 

shift the msasuroment pulso to tha center of thg sweup on the 
acrpen of the plan position indicator. Note the apateatte an 
the, acale of the computing wechanism drua (R,). 

4) shige the measureuent pulse to sbtajin ite esincidones with the 
Sedheveree worker and note again the indication af the scale on 

thas couputing wechcnien druc (Ra). 

7) Caleuicte the distonce of the Goieveise morker fron ‘the center 

of: ithe sweep fron the following fornulas 
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405 


“7 } "} = tho distance batween the trensverse wurker and 
. the center of the sweep ( in wetres) 
R= tha dietunce corresponding to the position of the 
'  Doeasuresant pulao in the csntor of the aweep (in ie 
= the distance corresponding t) the ciincidence of | 
the avasurucent pulse with the ) transverse uorker 
( in netros). 






en = + transverse worker should bo placed at a distzneo of not 
: ;500 n from frém the contor of the swoap. If this marker 
oe at @ greator distance, the 29-02 (6N8S) tube in tho Pe 
: ‘he unit of the sptic:l bomb sight. should bs replaced to bring , 
| fas t> the center of tho ewoep. On the rodor bomb sight equir J 
duced. in 1952 ( series Nos.101 and up) the position of the - ; 
bree worker Bay be adjus ted with the R 2903 potentioncter, a 
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TE EAT CTNMD oy Rt we = 
a data pean EM + GO . 


_ Bspection ond adjustuont of the goursy shite sailed 
ing unit of the 2ptical bomb sight. . 


i, the antenna s2 that thi d com on the base of the: ny 
rae Sea the aindiature switch of the course Morker, and reove 
, - 7 "4 3over frau the osduuth differentiating auchunten, ‘covering 
“p Q1 potentisacter, : 
eye at 4 Zero engle of eight on the aptical bomb sight. The 
& 30pa Should be lockod, 
‘ , 3) In: pect the correct position of the Grift cngle scalo on tho bo» 
6@-Under the optical bob sight unit. The pointer, coupled with 
a thd: Bhieft of the sptice:1 bomb sight, should be set to zors rofee . 
rence of tho sccle, end the "Delay" sever 91 the optical boub | 
; aight: urdit shuld be uwovod from zero to 360/1000. With correct 
posd tion of the zora reference of the ecole on the base of the 
, unit the moving of tho a Gulay lever should couse no shift of tho 
 swoap dn the sereen of thy plan position indic.tor og well ag 
oo ‘ots ‘the calibrated’ ‘gear of the ozinuth differentiating mochanisn, - 
If ‘this is not true, correct the podition of the senlo, Notc, 
fron the pointer, the angle on the goamscale sn the azinuth 
“ , @dfforentioting mochenism, corresponding to zero drift angloe 
‘The sweep on the screen of .the plan position indicator should“ 
ob fe losed to the zero. 


ON 9 “a The geor with the c.librated eccl., as woll as th. poi 
* tap. Any the azimuth differcntioting, should be dbserved through the 
ope g placed close t> tho F 1701 potentiometer of the optical 


Re 


pibar hs Aight unit. 


; ey the lever of the delay instruction in th: optics) bonb eight 
Biinatse. © w Ber), pysition. Tho angle of cight should be act to 70%. 

A tos pointer, coupled with ths aheft of thy optical boiabd 

t unit, in cloc.wise dirsction by an engle of 30°? from the . 

: > draft angloe The c:libratod gear of the azinuth differontia- 
3 vischunism ahould turn by on angle of 3) 41° frou tho posi- 
7 considered as zero reference ( suo Itcn a}y 


etd 2a a Re 






~ - 


-~ 


ee 


Sea nee ye aye eee Te er ee ‘Ag 

R > Sm oe = eee - 

a = 4 ‘ . : . =: 8 

. 07 fi 
1 . é 3 


we gat 
a 


ee eg eee 
~~ 
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° of the drift sie: The cclibretad gcar If the azimuth dif-- 
ontiating mechanien should turn by an angle of 30 + 1° from 
# position, considered og zero reference ( see Item 3). 
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“angioe of defluction of this -gear outeide of LOX1- crews ade: 
af 30 <1?, the coursa ch.nnel should by adjusted in the 
wing ways 
wove ths cover of the coupling ants af tho optical borib 
: Shag lght. 
: | ee Arn the pointer couplai to the short of the optical baab 
at ight fron ita position, considerod os zero drift cngloe, 
- he ay 30°, and aftor tho gear stipes turn the uxlo of tho R 31 


2 sontlaudtes in tho coupling unit of tho pticrl boub sight 
,antil the gear turns by 30? frou its position, in which 1t 
: ‘wos found with the zm drift :ngle. 
3) Turn the pointer coupled t> the sheft of the Iptienl bab 
i Bient to the position, corresponding to zoro drift anglo. 
| . “After the gear has stopped, turn thy axlo of tho R 05 poton= | 
| tho. izter in. tho coupling unit of the optical boib Sight un- 







ah til the gear is sot t) the poyvition in which it wos during 
. the inspection duscribcd under Itea 3, 

a): Repeat the adjustuont of the R31 end R 05 potentionoters, 
(Mntil the goar of the ssiuuth viffercntiating wcchenisn 
fannie by an angle of 30°? after the drift englo h:a chengod 

by the game valuo. 
8) Ingpuct thy accurcney of the porfomucnee of the course channel 
9f' the coupling uuit of tau apticeal bomb sight. Tho insvoction 

* {9 !done by turning the shaft of the optic:l donb Sight in stops 

. offs? t» 30° both in tho clockwise und anti-clockwiso Jirection 

ttre. the position corrosponding to zero drift anglo. 

“gn tine note the anglo of d.fluction of the gear of the agie | 
nee 1 aah differontiating nochaniso. Tho error in tho perfor:cnco 
| seithe coursy chennol is obtained frou the Giffercnes bstwoon 
at Aer of deflection of the shaft sf the »ptical boub sieht 

3t and the angle sf deflection of the guar of the azinouth 
4 ee iwchenism Tho orror ehould not oxecod “0,5? 
drift cngles up to 20? ond 2 1° for adrift anglus from 20 
po”. 
jin 8 one » individual points the orror oxceed the adniauiblo 
mo, the R 31 and R05 potentiometers should be «Jjusted to 
rease the .ormr t) thu adaissible vwoluee However, core « 
fuia be taken with this coupens..tion that the orror in other 


b, oe 
. €268 not oxceed tho adiaissible value, 
vi. 3 Sat pe" ~ otrae- a 8 ener eee got 
: ° Fa 
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fey Tho ndjustuont of the ‘course channel in th 0X1 HUM 
j af the optical bomb sight in tho apparctus or Serica Nos.102 
up 18. done by moans af tho R 2915 and R 2916 potontionotere 
{ea "Drift angles Culibrotion". The axles of the potentioes iste 
'-acossibla frou the front panal of tho coupling unit of the 


jen boawb sight. Tho ad jus taunt is dono in the scuc woy 089 dow 
jbud abs vo. | | 





DS) yction of the r.te Ff chango of thy orror a le CJApens oe 


don in the Coupling unit of tho Iptice] boiab sight. 


urn the shatt df the . , os 
Ch: ‘wise directi. ¥ 2ptiecl boub sight by on angle of 30° in 
ve £W18G direction . lative to sero drift angloe = 


Lt, ‘ftor thy sweep 2n tho sorgen of tho plan position indicator 





. ators, turn swiftly tho ohaft of the optical bonb sight unit by 
an onslo of 60° in anti-clocewise direction, and, at the sane ti- 
WQ,-switch in tho stop-watch. Tho w.tch shoul 

' . the g@onuent of the Stop of the swoupe 


oe the rate of change of the ormr angle ooapensation in 
Weoupling unit of the spticel bomb sight fro: ; 

: : m ths f 

: forma: , i 


d be switched off in 


4 


' : - t 

Whepes4-= rote of change of the orror angle 
ae ( dogroes per second) 

. ae t = time measured by thu stop-watch 

ee The rite of chango of the error anglo Couponsation should be 

- ot icost 4,5 dogroes per sccond. 


Coupensation 


; Dy f-"Abration and inspection of the accurcncy of porforiance 2f 
Pie? Sey 


BYETSS atabilization channel} of tho coupling urdit of 
an is the sptiecl boub sight. 


: ry "jt the shaft of the optical bomb sight Unit to a position 
: ssponding to gure drift angl.. Tho lover of the dolay ine 
; ation should be set to goro Pssition. 

GS: "Ye benk angle,scalo on tho base of the o 


5 eee se tica 
. vk yt the gero bank angio, ptical bomb sight 


and with the levuls of the locked 
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gyroscopa adjust -thu horizontal position of optical bo50X1-HUM 
lone ck the correct position of tho sero bank by varying tho 
fanglo of sight of the optical bomb sight from 20 to 710°. The. 
sweep on thy plan position indicator, as woll ea tho guar of .. - 
{ths azimuth differentiating mochaniem, should not move. If they 
do mova, note thy position of tho gear on the azimuth difforon 
, of tioting acchcniem with the angle of sight of.70°. adjust on on- 
sj. gly of sight of 20° and, by turning the axle of the R07 "Zoro 
"oe yg bunk cdjustomunt" potontiomoter, return the-gear to the posi-. 
‘ js tion in which it wos with the ungle of sight of 70°. Thun vary 
‘4. noe the onglo of sight from 20° to 70°. If tho goor of tho oziauth 
iA difforontiating muchaonisn turns, repeat tho odjustisont. Switch 
x Re: in the power supply of tho optical bomb sight gyroscope and let 
‘ mt it rotate for 20- 30\minutos, 
* oy On the bank ungle scalo of tha bose of thy optical bomb sight, 
iAPoajust the 10° bonk angle. Tho onglo of sight should be sect to 
“iG 45°. Looson tho &yroscope and by mcens of tho correction pointers 
be at dn the optical bomb sight adjust the vertical cxis of the gyre 
et jy 8cap0 using the levols installed on ita body. The gear of the 
Me oa azimuth of lv £1 froin the position in which the bank angle was 
. fA zuroe If this is not so, turn the oxlo of the R 26 potentiometer | 
k te : @ ncrked "Transverse stabilization odjustaunt” until the gour of 

i the azimuth difforontioting wochniem turns by 10°, 
is 3), adjust progressivuly thy bonk angles on tho base of the optical 
ts a bomb sight unit os woll os the angles of sight on tho opticol 
i _# bomb signt according to Table 3, and cach timo keep the axis of 
a t the gyroscope in ite vurtic:1 position by means of the correction 
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pry 
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. i Potntore, The position is to bo moosurod with the lovole. Chock 














, .-?' Cleo the accurancy of the performance of tho transverse etabili- “i 
| ae channol of the coupling unit of tho optical bomb sights Wi 
With coxh measurenont tho angle 2f dofloction of thy goar of tho i 
c2iumth difforenticting mochunism should bo written down. ‘S 

8 “af tor tho mossurument thu orror in tho tranamiasion of the angle ig 

aoe through the bonk channel in tho ooupling unit of tho sptical a 

be ame eight should be a leulcted from tho following forma: if 

| Ae Notes 6 he 

‘s@ orror in tho tr nemiseion of tho bank anglo rg 

‘# bunk angle of th opticel bomb eight unit ce 

2 ang of sight : os 

i angle of dofluotion of tho guar of the agimuth difto~ fa 


runttating mochcanism 


5 


amy 


a! 4 
ae? act 


‘ . 
eg 
pe 


‘§-E-C-R-E-T iste 
ee 7 i] No Foreign. Dissem Vaan leg ee ee . 


_Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8 


% ae : af.» * =f ie = 4 
4 


il 
Declassified in Part - Sanitized apy Approved for Release 3013/02/19 - CIA-RDP80T00246A069900080001-8 


WEVA Rid aw 













Requirod anglo of  &rror in tho 
the optie | of tho gear of the Mtction tronsmiasion 
bomb sicht azdimth differen of tho of tho angle 
tiating mechanism goar 
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n 2SOXHUM, 


(fed otabilisction channel. should not oxcead: 4° with bank angles 
sJup t2 10° and #3? with angles above 107. 


" E. Inspection 2f the porforicnce occursnoy 2f the siont ranga i 


synchronizution channel] in the couplin: t 9 optical ‘— 


bomb sight. 


ho orror in the tronsmission of thu angle through tt 


a This inspuction should be done aftor 20- 30 minutes Of opora = — 
pgtion of she rmdar bomb sight equipment, 
P21) Sot tho “Oporstion-Culibmtion" awitch to itieE "cclibrationt 
ff = Swicth in thé high voltage of tho transamittor, 

42) Inspect tho accur.ncy of c-libmtion in thy following pointat 
altitude ( aa) kiz, angle 2f sight 0°; oltitude (10-o) km, on 
Glo af cight 0°; altitude ( 10-a/2) km, angle of sight 60° ; 

‘altitude ( l-o/2) km cnglu of sight 60°, where "o" 49 the com 
stant orror in ronge meosurcnente | 
If a supplonentary odjustiuent is nucessary, usv the mothod ex 
plained in Chapter I., 63. | 
Install the engls xf sight of U? and , by turning tho "Altitude" 
Control knob on thu optical oomb sight unit, obtain ao: coinci- 

_ dunce of the transverse mrker on tho wonitoring tudo with the ~" 

first, second, third, etc. twekilsmstars pulscs following of~ 

tur thy tronsiaitter puleo. Boch time note: thu altitude indica 
tion from th: "aLti tude” drui-scela af tha sptic:l bomb oe 

Unite 

The coineidonce of tho pulses is achioved by tho method doseribe . 

od in Cheptor I., § 3 B, Itun 5. 

The error of tho rongo chcnnol perfomance should be calculated. 


fron | QO, * H-o- 2.000 n, 
whorat - ,* error of the rongs channol purfommneo (nm) 
a ® constant errer of tho rango measuremunt (m) 
nm  numbor of tho twoekilomoter pulse, following ofter 


the transmitter pulso, which should canna a. 
the traonsveree markor, 


Tho orror in the porformnce at ai mee chonnol should not 
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oe 7 ena): es BOA: HUM = 
. 4 Inspect tho asccurenoy of tho porforacnes of. the rnge channel W 
fo with tho variation of tho angle of sight at on altitudo of 10000... 
ae 4 meFor this ,9 install successively tho respective angles ‘of aight.” 
: 4 | according to Table 4 and, by. turning the "Altitude" handlo. or tho | 
; 4 apticol bomb oight within the limite of 9,400 ond 10,400 Dy b= 
Re ay } tiin the odineidonce of thy tronsverse manter with- ‘the twoekiloe- 
4" YW notor warkur, thu number 3f which 18 also eivon 3 in ree - 


of. = 








coe Figs 19. Nomogrom for tho ovoluction of the * a eof, 





f-# + 9 1Tha orror of the rengo ‘channel 2f tho coupling unit of 

8 the bimb sight should be found ns described above oxcept 
tho omission of the constant error in: the MNgo Doasu- 
roment ("a0"). . ‘ 


Mo ent o th - 

any tronsuitter pulso length 4o ag osured ‘with the 251- synchro~ 

P For the detection of the r.f. pilses of tha transmitter the 

_ getor circuit of tho signal generator type 31 DN te used. Also 

Faetector cinquit 6f the wavelength meter typo 35 IM can be usede 
4 instruction ¢onsidore the application of both meters. | 
ope measurement Gay be performed both on the ears stant as a 

—— on the alrorafte, we gee ee ee eae 
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yg n mihi 7 ante tbe RED TON OVC: 
_ pupshronteatten ey. tq eguplin 
sf Rea ae 
‘ . token we ; ‘s : wt tm 






Noeof tha altitudes Cata ' , Altitude Error 
pulae tod ne Hi" |. error in. -indsoatia~ ett 
used in the”. 7. . the range onon the — ert. 
measurement ° costa . Meeauroment optical 


Pat a-cos/) ,; bomd sight 






BO 10.046 04 04 04 


In each of tho inspectod pointe the wes of tho 
_ drumescale *Alti tude” of tho optical nen as 






should bo written dotns Dos aor 3 "3 
Repeat this inspootion for tho altituto of 5,040 me ° “te , 
«thay 





The‘ error in the measurement of — irene 
@ chann 
_ be caloulated fron - . = nous, 







me .§ orror AL tha maeouremont of the renge oh ns 
ee tis respective ampli tuda for coach of thd’, 
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“4 5OX1-HUM - 


& =. constant error inuithe. TANK ., 
A = anglo of sight say 
H © tho altitude, indicated on the apomees. 
the optical bomb sight unit, : oa 





4 ' The valueg:: i, ‘for each of. the: reapective angles: of sight at. 
pven in Tablo 4 where also the admisaible values of error iff ti oO 
Ac. jasurement of the rengo channel are prosented for various angle, 
eg sight.Tha " aq cos % * valua for ‘the respectiva vulues of " a" “4 

" ele may by found in the nomogiam in Fig.19. 4 





3 iaddnemen’ of tho transmitter pulse lo th with the synchro- 


8cope and signal ROB ERtOr, type 311M. 





fake aA 


"3 ave Ronove tha. protective 14d from the waveguide output of the 31 fe 
@ IM signal generator ond attach to the instrument ( by means A 
i 


; . Of holders) tho supplementary attenuator and the horn antonna 
au from tho meter accessory cquipmont 31 IM. Install tho instrue © 
feiss i Mont so that the broad sido of the horn cntonne ite in tho vor= 
a ab tical: picno. 
Gy is y I Connect, with 4 cooxial cable from the motor, aoccossorios eons 
succes tho Sr-2 connector (‘on tho left aide of the motor) ond tho 
ine, loft” receptacle “Input" of tho eynchroscope 25 I ( tho oignal 
nid input). . : 
Ee ‘Instoll, eto distance of 45 m from the antenna of the rodar 
nie ‘bomb sight, tho eignal. gonerator. 351 ond tho synchroscops 311M, 
ae * Tho arrangement of tho apparctus is shown in Fig,20. Tho moosu« 
eel si roment of the longth of the transmitter Puleos moy be performed © 


‘“ 


so ee. fF og 










Fe fe 
ue ee | i$ simltanoously with tho masurenmt of tho tronsmittor powor 3 
ap ee f ggoutpat aoconiing to Fig.2a, | | . i 
re = pt op : ? T'S 
1 Aye F yo 2 ets : 
at: t ; ' we 
: ‘ , itt z | < 3 “4, 
See a / ’ oes ; 5 Ci at ‘ 
By PBR 
pe. | 2 ri 
tf ie . “St a eo) 4 ia Re 
Ms ~ he rf Pay r, 


ne 


ee ees ee we, 
TENS wt) eee ie oe “ys wee 


ve ra *s . on 
. «wee trek, 
: Vie ee 4 tah castern, ee 
, ese re , e . ; 
. . * ts . 
aig saeN Gt SS aete x 
oa See : ve Hie og . be . 7% 
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a i - . ~ 99 a 









FS Ty «x fi 
ag JA Be 08 Arrangement of the opparatus for are 


the length of the transmitter pulz, 

. -l + dro with tho power aupply cudle Bei. 

| ‘ Accessories ( with moasuromont aboard ti, 
\ Craft), or a habitual two-conductor cable. 7 
| : = Synchroscopy, typo 25 I Me 
J « Coaxtal cable from the 25 I accossorius 

4 ~- signal gonyurator, type 31 IM . ae 
5 = supplomunt.ury attenuator fron tho 31 Bi souceaseies x 
6 = horn ontonna 1, 
| 7 = ontonna of ths radar bomb sight 


ae 


_ ante 





ey 


¥ 
£4) i ee ae eae ae ee ees to 200 V 

( ePeSe ° @ measurement ds doe 
ne on thy aircraft, tho synchroscope should. be Supplied by w 
, twans of the cable from the 31 IM cecessories which 1a connoct~ 
oi e to the recoptecle on the control ponet of thy powor conver» 
ore 
Cut on the power supply of the radar bomb Sight oquipment and 
the 25 I synchroscope ( thu "Brightness" control knob), Direct 
tha radar bomb sight antenna’ towarda the horn antonna of the 
Signal gonmerator, 
Set the synchroscope avitchos to thy following positions: 
" Input signal attenuation control" to position " 1:5", « zi 
“ Input rosistence and attenuation” to position "1:1", | 
" Swoop" t> position "Waiting" . : 
* Time"to position” 2 microsaconds" 
" Length calibcrtion" to position On" | 
" Amplitude e:libration” to p-sition "ort . 
+t 
oe control: Interncl-Extarnal" to povition : 
oe Synchronization Control + or =" t> position ® - *, 
| Tha "Gain" control ( the control o£- tho Gin of tho ‘synchroni-- 
_ zation eignal) turn in Clockwiso direction to ite oxtrone . 
sition. é 
| Sot the awitch " Typo of sporation” on the signal gonor.tor po- 
“nol 31 I to, position "Pulea detector Volta", The signal wd 
rator need nat bo supplied from the power source during a 
# moosuremonte The control] knob oF tho eupplonentary attenio. 
turn in clockwise direction to ite extrome preition ( Wwoth, 


tare ett 
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~ 100 »- 


division scale), : _ 50X1-HUM 


8) ne heresy 4n km" switch on the time, 
ie oe Sight to position "10-60", t 3 oS 
: Poeition "Scunning", and switch in thehich vole _ 
a’ tho transmitter, ~ 
9) athiat the attenuation of the supplementary attonuator until — 
P and the onvelopo.of the detected transinitter pulse ‘re! 
“Sige prosented in the acreon of the synchroscope. 1 i 
If nvithor the Swevp nar the pulse are presented even with a 
fully open attenuator, inspect the position of the antonna of 
the 31 IM ond the PSBN-M ond turn the inatrument and radar 
bimb sight antenna, to c position in which tho swocp is pre= 
Sented on the screon of thy aynchroscope. If tho swoop dis- 
play is still n>:. visiblu, check the correct functioning of 
the 31 IM dotector and, if necessary, replaco it, 
Tura the "Gein" control knob ( amplification of the synchroni= 
%tion) on the 251 aster until a stebio display is prosonted 
. on tho scroun »f the synchroscope. " . 
f210) By muons of the "Attenuation" and "Continusus" control knobs 
odjuat the height of the pulse oqual to 35 divisions of tho 
# = 8Croen of the synchroacope. 
; 11) Turn the "Brightnuss" control knob of the synchroscopo to de 
q creoae the brightness of the display on tho scroen ao that tho 
eolibration markers be clearly visible 2n the pulse curvo. Meo- 
sura tho length of tho pulse uaing the eclibretton markers, 
Ecch marker corresponds to 0,1 wiorosecond. The lw asuroment of 
the markere should be dono at o level of 0,7 of the pulsa ponk. 
i The length of the pulse should be 0,3 to 0,4 microsecond, 
412) Set the "Range in km" switch on the radar boub aight to posi- 
tion "100" and by thé sane mothod moasure thy length of tho 
Pulsos which should be 0,9- 1.1. uicrosucom, . 
$13) Sot the "Buacon- scunning" awitoh to position "Bo: 30n" end meow 
sure the length of the pulse which should be 1:9 to @62 wicroe 
scoond. After the woosuremont return tho switch t> position 
"Scanning". x ® : 
Thy display.of tho pulsve obtained on tho soreon of the synch 
scope with the moasurcient of their longth, aro shown in a 
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Fige 21. = Disploy on the scroen of tho synchroacope with 
the masuroment of the pulse length: | 

Q = tho 1 microsec. pulse 

be tho 0,35 walecrosec. pulsa 

c~ tho 2 microsoc. pulsa 


B. Mcasureuent of the longth.wf the transmitter pulse with the vd 
wavelength weter, type 35 D4 and the synchroscope, typo 25 1: 


Connect tho " Oscilloscope" receptacla 3n the 35 IM moter 
with tho "Input" receptacle ( i.e. tho signe] input) of tho 
synchroscopa, Attach the horn antonna to tho waveguide cutput. 


34 tha wavolongth motor, Tha mctor ig to ho installed in verti - 


Gul position and its horn antonne should point towards tho roe 
dor bomb sight antenna. The "Attenuation" control knob of tho 
attenuator of -he myter tura in anti-clockwise direction to 
ita oxtreme position. The " Yacilloscope= Mater” awitch 3n the 
wavelength moter sot t> position "Oscilloacope", The further 
>perations should be performed in the samo woy oa described in) 
Items 3.to 19 of preceoding pamgraph. . 
If tho inspection is performed on tho stand, tne antenna of 
the redar bomb sight need not ba attached to tho transmitter, 
and instead of that the horn antenna should be connected a 
through o twist joint to tho wavoguide 2utput of tho trone= we 
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Pe een power of tho transuittor ie measured with . 
arate » typo 31 Dor with the watt-woveguida moter, ty,. a 
- roctional ‘couplor and a dumay oantonnc. from tho accoss> «' - 
ea of tho 52 1 netor, z,* | 8 
Reds: a ond 34 Dé type meters are not intondod for mensu- 
) PWOors, Gnd ayy be used directly only with sual} 
Power ( not ovor 1 watt), they ore uded for woasuring of only a 
vory anal) part ( 0.001) of tho ref. powor supplied by tho wagnot~ — 
ron of the transmitter, The groater port of the mf, onergy is féd 
to o duany antenna where it is disoipated. A special direction 
coupler ( Tejunction) is used for the distribution of the mr, pos | 
Wer to the nueter and the dummy antenna. If the soupler fron the 
d2 I accessories is used, 1/1000 of the ref, energy supplied en~ 
ters the moter, i.e. tho attenuction of thd Power ontoring thy die 
rectional coupler is 30 db ( tho axcet attenuation velua 1a givon 
in tho papers 2f the individual directi nol coupler). % 

In the ropair shop the mf. power Sutput of tho tronsaittor can 
be avasured with the culoriaetric power meter, typo 3° I. In the 
following section the nothod used in the measuronient of the av o e@ 
rage powor of the transmitter mugnotron with tho 31-IM and 34 I 


hetors ia described, 


4. Moosurement of the ayerago transnittor power with tho giznol~ : 
a: ganerctor, typo 391 IM, / 

Tho avasurosent of the crcnsnitter power sutput’ nay be porfor 
Red both in tho repair shop and aboani the aircraft. The uethod 
used ia the following 2no% ! 

1) Disconnect tho waveguide froa tho tranenitter and the antenne 
3f the radar boub sight equipucnt. If the aonsurowent 4s dono 
aboard tho 11-28 odroraft, ite antonna necd not be disoonnectod. 3 
4t 46 sufficient.to disconnect the entonna fron the tronausittor | 4 
and to tilt tho transmitter downwords, =” . gi 
Connect the transmitter through tho waveguide joints with tho { 

signal gonorator 34 IM accoming'to Mg.2e, if the neasuronent ve 

ie porformed in the repair shop, ond acconiing to Figec3 with 


at 
i 


measurement absam tho atreraft, x 





acd 


oles Ba 


oe Ot ee a tn es ae er eee eel See ste 





e; 


TA 


MY 


: 9-E-C-R-E-T i; ; 
a No Foreign Dissem ee estes aoe 
Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8 
a A - ye: t 


: a | La 


Declassified i in Part - Sanitized EOpy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001 -8 


LFVULCLEN VibRCW 








, See PE RA AAR TS ow, 
Co . — ee ea ee cas s 
‘ 


, 7 = 103 ” 
pete oe - 50X1-HUM 


«es 





METAOR 8900 50% On BY 480% 


Figs er Arrengoncnt of tho apparatus with: the weasuranent. --.. 
If the cvergo power of the transmittour and tho 
longht of trommittor pulscet : 
1 transmitter of the radar bonb sight 
2 waveguide sutput of the tranomittor 
3 - twist wavoguide joint 
4 direction] ciupler 
5 = 50- wott dwiay ontonna 
6 = floxible waveguido 
7 = wavoguide clonont with two flat flenges 

. 8 ~ aupploscntary attenustor, type 31 IM 
9 = waveguide sutput of tho 31 IM signol-g.nomtor 
° 10 = signal generator, typo 31 M 
11 = power supply euble »f the 6ignal gonvrator 
12 = cpoxial onble of tho 25 I 
19 - synchroscope, type 25 I 









During tho aeosurvaont tho instruction on the connection of 
wovoguide elements should be observed ( see Chapter IV, $2). ei | 
Tho powor supply cable should bo connocted to a 220 V 50 Cepen® ae 

IP 115 V 400 Cepess power srurco ( roceptacle an tho power con, 
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The eupplumcntary attenuator is insosted. inte thy waveguide Chay 
ty protect the detector If no dutedtar 1H wed “hy the.31 IM pew | 
tor, the oupplomgitary attenuation may be smh tted. 
In the O3ueoe OF tho mensurenent the conxtal cable of the wave~ 
| guider to* oyoxtal Joint should nevar bo twisted or bent ina. 
Foddus of under JO om og such bunta infiuonco infavourably the 
acourancy 3f attenuation of tho coble and thus tho: india tion 
of the 31 IM metur, ey 
Set the switches 3n tho signolegonurater to thair foliowing 
pasitionst "Generator Off-On" t2 position "ore" 
"Typo of 2perction® to position "Continuous 1" 
"0,5 mi InW" to position" inf ) 
"Meter stabilizction-Operction” to position 
"Stabilization" : 
| "On-Off" t> position "ore 
Tho control knobs of the attenuatom. should be turned in clock ‘ 
Wise dircction to their extreme positions ( 100-th division on 
tho scole). : 
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Figce3t~ Arrangonmt of tho cpparatus for ueasuramant SOX HUM 
averagy trensuitter powor aboard the alrorafts 
1 = transmitter sf the radar boub sight 
2 = waveguide output of tha transuitter 
3 = flat waveguide cornor 
4 diructioncl coupler 
5 = duany antenna ( 50W) 
6 = wovoguide = to-coaxial joint 
7 = waveguide elcnent with two fict flanges 
8 = supplementary cttenuator of the 31 IM cquipnent 
9 = waveguide sutput of the 31 IM signal gonorctor 
10 - signal generctor, type ji I 
1] = druc with th. power-supply ccblo 








3) Switch in the power “supply of the raor bomb sight and tho si; 
nel generator (.tho "On-Off" switch in the ae lower pert of 
the pancle 

4) Switch infhe sign4l jcnerator and after 4-5 minutes calibrate 

the ooweroutput uoter of the signal gunorator by this o.thod: 

2) The "Mcter" switch should be aet to prbition “Stabilization” 
and the "Bridge supply stabilization” control knob should 
be rezulated to adjust the pointer on the scale exactly to 
the 2 nW reference point. 

b) Set the "Meter" svitch to,position “Operation” and use tho 
“Neasureont™ svuitch to adjust the pointer of the power-out = 
put meter to the left side 2f the scale close to the zer, 
end then turn the "Continuous zero odjustnent® control knob 
to set the pointer exactly to zor2 reference. 

c) Set tho "Moasureasent™ switch to a position highor by 9noe 

an step as compared with that in which the sero on the scale 

1 of the power output woter wos odjusted. After thie the poim 

’ ter of the powor output seter should nove to a position com 
Tosponding to 1 aW. If tho position of the pointer ie a Jif} 
forent one, it should be adjusted by moans of tho “Sonsiti« 

. Vity" control. : 

Vast the "Meosurerent” ewitch to 0 sein by onc step lo- 
».Wor than that in which the L aW reference power wos adjusted, 

, ond check the position of the printer ( 4t should bo zero). 


‘ 
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Then check the prsition of thy printer on the 1 mW ee 
co paint oa described under "oc" etc,, until aftor e.itching 
the "Modsuresent® switch the pjintor will atay on the both 
positions of O ond 1 mW, rospoctivoly. | 
Braplet Tho initial ser2 odjustuent, os describod undor "bY, wos 
pertamaed in oeition "IV" of tho "Measuromont" ewitch.e T> cali 
brete the powor~output metor in the 1 mW roferonce point sot the 
*neqaguruiont” a itch ta position "V" end adjust the pointer t> 
1 ow by eins of the "Sonsitivity" control. Thon sot tho "Monsue 
recent" s' itch t2 position "IV" ond chock the gor position of 
the pointor ( within the limits of onc omll scole-division to 
tho left snd right of tho zero roferenee point). If the pointor 
wero da not obtuined, turn tho "Continuous zum aodjustiunt" cone 
tral knob to mova the pointer to ite zoro position. Thon sot the 
“casurciicht" s.itch to position "V" nnd inspect tho position of 
the painter on the 1 oW r.feronce point, atce 


§) Switch in thu transudtter high voltoge and sot the "Rango in 
ko" switch to poeition"100", 

§) adjust the voltage of the powor-supply of the r:dar bonb sight 
to exactly 115 V and inspoct, on the noter of tho front anol 
of the timor and control unit, the voluo of the averngo iingnote 
Tn curront ( in position “slagnetron current" of the "Magnetron 
‘urront=Dotuctor current" switch). Ths current abtcinod should 
be 10 na. If the current hos a different velua, udjust 1t with 
theR 1118 " téagnetron curront” vericble resistor, the axle of 
Which is accessible from the side p.nel of tho transnitter unt te 
If tho limite of cdjustiont by «cans of this resistor oru too 
horrow, cdjust the O 1101 ovitch installed olao on the sido pow 
Nel of the trausrdttor unite By ths :djustaant »f thie svitch 
the veluo of the wignetron current is changed in stops ( the 
Mret position of th: a.dtch corrosponds to the mininuwa cur 
a the third to the unxduun, ond the fourth the switching 
DIT), 

1) By QHeans sf the "Stabilized sporction” and “Moasurouont" con 
trols on tho 31 IM inatrusont inepoct’ the c.libertion $f tho 
instrucont in tho positions of 2 nW, OaW and low and, if nocose 

, 80ry, ropeat thy odjustamt. Tho attonuster coniml knobs of 
‘the dnstrusnt should bu in positions corresponling to the nom 

ee attenuntion ( 100th diviaion of thy acclo), 
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g) Set the controls of the Attenuators "I" ang "II" of the 31 
instrwient to positions Corresponling to 8Cule=divisi: % 
aupploucntary attenuator is set ta tho 100th scale figidiee = 
9) Decrease the attenuation of the bupplowentary attonuator ast 
: the pointor of the meter deflects to the 1 nW rofs a 
ener G eference mark 
fi, | 
nn the pasition of tho pointers 2n the scales of thy attenuae 
Yo totlf tho supplonentary attenuotos ie not connected, the cte 
tenuation during the moasurenent should bo changed by Sante - 
af tho fundauental attenuators "I" 5p "II". The othor aaa? 
shuld be sot to the 10th or 20 th scolu=division, : 


1) Road the attonfletion, introducad by each of: tho Attacinera: 
from thu c.libartion churte in tho pcpors of tho 31 ™ ‘die 
Strumont. | 

WW) Ccleulate the ovorall attonuation of the output powor, in rofe~\ 
Tonca to the velue of 1 mW, from the formule ; 


‘Ms ‘| ‘+ - ; a ; fe At sgh? 
f+ 4 bi * fy * Sr ty 


= attenuation of the output powor in tho directional 
coupler ( in db) 
jn = attenuation of tho waveguideeto waveguide coaxial 
Joint ( with the movurement occording to Fige23) 
or tho attenuation of ths flexible wavoguide ( as 
: per Fige22). ( in db). . 
tt * attenuation introduced by the "I" attenuator in 
the 31 IM ( in db). . 
yur = attenuation, introduced by the "II" attenuator in 
. the 31 IM ( in db). . 
Juz" Attonuction, introduced by tho supplomontary atte- 
_ Auator in tho 31 IM instrument ( in db), 
fo * attenuation at the besinnins of thu wavecuide chain 
th of the 3] IM instrument, : ‘ 
Q yo , 
eo of ‘Too vige the attonuation of the output powor in tho 
a ee coupler ( approxiucstely 29,5 to 30,5 db) is given in 
Pepors of the 52 I instruments : 


vhora: ‘}” 
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Tho volue of J a viz the attenuation in tho wavuguide 50X1-HUM 
veynide coaxial joint ( opproximtely 6 to 10 ab) is given in 
tha popors of the 31 IM. instrument, cnd, in addition, on tho 
' annoxe of tho coble connector, 

The attenuation of the flexible waveguide ( 0.1 to O,@ db) is 
given o1l80 in the papore of tho 31 IM ins trumsnt. 
The v:.luo ory is ta be found with the inspection of the in 
strument cnd should be opproximately from 0,8 to 1,2 db. 

ff )ths obtcined value of the attenuation, exprossoi in docibols 

: in rof. ronce to 1 mW, should bo converted to absolute value of 
power output from Table 5. The voluo of tha ovurango powor out - 
put of the transmittor should be at least 36 w, 


Table 5 


Powor output, expressed in decibles in reference to 1 mW and 
: its sabsolute Valuge °° 


Se i ED 
Power in Jb in roference to 1 mW 





Power in Watts 





= ee es : . Me we ; —F 
mg C aa re = 
rere = ‘ . 3 —— ES 





44,47 i 

! 44,77 30 . : 

44,91 ‘31 
44,05 32 1.1 
45,18 33 / 
45,31 34 id 
45544 35 i 
45,56 36 i 
45,80 38 A 
45,92 | 39 Hl 
46,02 - 40 ih 
46,23 42 ll 
46, 43 44 | l 
46,63 46 : ry 
46,81 48 : 
46,99 | 50, A Ky 
47,40 | 55 a 
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In the following on oxcmple is prosentod of the cies 


r the average powor of the transmittor meagnctron, 

fH Exuplot Thu.masasuramcnt wos porformed according to Fig.2) cftor 

f tho oper:tions deser ibed in Item I to 8 have beon performed. A 

i‘ suppluucntary attenuator was used to establish the pointor-on the 

m meter scala to roference 1 mW, and then tho bridge was balanced 

acconling to doacription in Itom 9, 

@ Mote the position of the control knobs of all tho ottonuctors an] 

compare it with tho valuo xviven in the ettonuator charts in tho 

= pepory ot the 31 In inatrunent, siving tho attenuation of earh 

‘attenuator ( at the fraquuncy of 9,370 c/s), | 

The cttenuctor I, in tho 10th ec:lo-division, hos o veluyu of 

t 2U,8 dbde | 

Tho attcnuctor II, in the same position, has a value of y* 70, 6ab 

Thy attenuztar III ( supplomontary), in tne 34th scalo-diviaion 

hos = voluo of Tyr = 6,5 dbe 

The attenuation of the directional coupler is J5 = 30,2 db. 

The attenuation of the wavcpuide=ts conxial saint is a = 6.8 dh 

Tae .ttenuation in the boginning of tho wavogui jo chain oi tha 

instrument is Tp = 1 db. 

The overall attenuation is 

30,.2+6,6+1+ 0,8 © 0,6 + 6.5 =45,9 db. 

Fron the ably 5 may be found that this value corrosponis to a 

PiWer dutput of 39 WwW | 

The power 2utput measurement my be also porformed by a more exact 

Method, viz the br.lanced brilge method. This is performed os 

followss 

0) Perform the Items 1,2 and 3. 

d) Colibrete th. powor Jutput measuring instrument in rofcrencs 
Points of 2 mW vnd zero, +s Juscribel in Itou 4, "a” onl "db", 

¢) Switch in the transsitter and check its >»perction according to 
Ttome 5 ond 6. 

¢) Check ths cclibration of thu powor output —ccsuring instrument 
ln reference pointe of 2 mW and zuro ( with tho oxinua attenua- 
tion of the attenuators). . : 

®) Sot the"moasuresunt™ switch t> a position lowor by ono stop as 
Sompared-with thy position in which the zero references wos Cu 
Ubratod, Turn tha contrel knobs of tho attunuators pm bolanea 
the therataor bridge(i.o. bring tho pointer to the zoro referen- 
€0 of the accle). in 
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¢) Recd, from the sexles of the attonuators, their reapge50X1-HUM 
- Juos ond ecleulote tha powgr output of the tronsmitter, og Ox % 


_ plained in Items 10, 12 on 12, | | 4 


B, Meapurenent of the average power of the transmitter with the ni: 
2 wattmetr and wayelenrthmeter, type IM te 
: : et 


The veasurenient of the power output with the watt and wavelencth ee 
ueter ie fundamentally the same as the weasurement by iweans of the | a 
31 IM instrument. Further only some difference in the heasuremnt i 
will be d scribed. = i 
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1) Connect the instrument 34 IM with the trensmitter of the mdar’ 
doub sight according to Fige22 and 23. The’ suppleuentary at=-~ oa 
tenuator nead not *e attached to the waveguide output of the 2 
ing truiont. = © 

é) Tho power supply ies fed to the instrugent fron the bat tery in 
stélled in its case or, with the temporature of the ambient 
air undur ~16°C, from’an oxternal D.C. 24V source ( an airer., 

| Sccunulator battory)e Tho "Powor supply" ewitch on the inst 
; nt panal should be switched accordingly to the rospective po\. 
sition "Internal" or "Extcrnal", 
The calibration of the instruent is dono in the following ways 
a) Set. the switch on the front panol of tho instrugent to po- 
sition "Supply stabilization" end by turning th. "Bridga 
Supply atebilization" control knob, adjust tho pointer of 
the output powur mctor to the 2 mW reference on the scalo, 
b) Sot the awitch to position " Moasuroxent in steps" and, by 
Means of the “measurement” svitch, adjust the pointor of the 
ee feter to tho vicinity of thu zuro reforencea on the scalo, ° 
¢) Set the switch to: position "Exact oeasurenont" and with tho 
"Zoro adjustasnt" control adjust the pointer of tho meter to . 
Zum reference. , a. 
4) Sot the "Meqasuronont" switch to a position highor by one 
Stop o8 coupared with that in which tho zero was adjusted. 
“djust the pointor of the meter to the 1 uW ruforenca with - 
the "Sensitivity" control. | 
®) Sot the “Woasurcment" control knob to the sano position in 
wis ch it'was adjusted during thy opemtion duscribod undor 
und inspost thy adjustuont of thy pointer to thy zoro 
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roforonco. If necessary, repoat thc zoro adjustumt. after. .. 
thet inapect the position of tho pointor on the reforenca 
work of 1 wW ote, 
4) Thu neasurcuont of the ettenuation should bs done by noans of 
. ona of the sttonuators of tho 34 IM instruxont, 
Thu measuronment nay bo perforned with the out-of bzlaonco 
pridgo (less accurate) or with the bridgo balancod ( exet) 
If the belanco-bridge .measurouont method ie used, the calie~ 
bration in the 1 uW rcefurence point need not bo performed, 
and <:. "Sonsitivity" control should be aot to its extreme 
rijzht position. 


§ 25. Mocsurenont of the operation fraquency of the tronsaitters 


The acssurement of tha oporation frequuncy of the tronsaittor 
icy bu Gone by uwocns of any of the instruuents duscribed: the 
sisnil gonurstor, typo 31 IM, Tha watt and wovolongtimiictor, tys 
po 34 IM, the wavelongth uotor, type 35 IM, or the checking raso- 
nstor, type 501. 

Ths cecsurcuunt of the tmnouitter frequency should bu done 
Siuulctcnesusly with tho enepecttons of dtnur characteristipa of 
the eyuipsicnte 
Sxuiplat The mvagurc.ont of tho froquoncy with the 31 IM or 34 a 
type instriiwents cn be dono with tho acasuremant of the trang= 
tdittor powor output. The neosuroment of the frequency with tho ‘ 
checkin; reson: tor cen be done in tho course of the tuning ond 
inspection of thu rocoivar of ths redar bomb soight. Tho moasu- . 
rocent of tha fraquency with the aid of the wavolength neter tys 
po 35 IM may bo dono sizulatancously with tho weasuromont of tho ss}: 
length of tho tronsnittor pulsos.e | 

Thus tho further dvacribad uothods of modsuromscnt of the transe i 
ldtter froquoney by muans of tho mentioned instrunents havo bean | 


treated in viow ofthie facility. 
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&e Moogurenont of the speration froquoncy of the tronsuittor with 
- the rest nungrotor, typo JL IM, 67 thy wotteand wovolungth- 
wotor, typo 34 IM 
Tho wwasuroaent ig done after thu Sanaa of the everave 
Power output of the trunsaitter according to Pigede snd 23, in 
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tha following eequences 

}) Be eure that the power output ueter in the 31 Td instruent 
(or in the 34 IM) indioctes o rf. power of 0,8 to 1,5 ole ie 

g) Tarn the “Frequency” control knob within the liaits of 10,00 

end 13.00 divisions of the front panel secle of the inatrunent, 
51 IM or 34 IM, until the power output aoter indic.tion abrupte 
ly decrecsos. Turn the "Froquoncy" control knob slowly ta the 
left and rizht until a ointua indicc tion 2f the pointer of the 
powor Jutput moter is oabtcrined. Now the wavelength uetor ie c 
ox-ctly tuned to the fraqueng wueasured. 

J) Rucd on tho wavolength-netor sccle ( on tho front paiel of the 
respective instrusont 31 IM or 34 IM the nuuber of tho division, 
corresponding to the froquency coasured. 

The reading should be done in tho following way: 

Fro. ths right hand vertical occla, integr’ ‘1 munbcra aro eons. 
by uwcons 2f a rod horizontal line. 

Frou tho lower horizoat:1 sealo tho tonths end hundrodths are 
read by means of a vertiaal lino. The horizontsl scule is die 
vided into only 50 enmjll divisions, ond oach of thoeo divisions 

‘ corresponds to 1/100 of « division on the vertien] seslee Thu’ © 
in reading ths indie:tions cleo ths dndio:tion of the loft vol 
ticsl seule should bo noted. Thu viluos of the divisisne of ; 
the loft senle corresponds to those of the right acclo, however, - 
they cro shifted by a hcolf division. Thus if in reading the sea is 
1s ths nuxt lower division in referencs to tho wcrkor lino io © 
found on the rizht scale, th vciue indicted >n the right eco 
1@ should bo cddud to the indication »f ths lowor scale ( thu 
Yisht vartical scele indio.tces the integral nucbers, while tho) 

. lower seala indicctes tonths and hundredths). If the noxt 1>- 
wor division in roforonco to tho corkur lino of tho wrtienl 
Sculo is found on the luft scclo, 50 hundred tha should bo ade 
ded ta the indie.tion of the lowor scala. 
4n exccpls will oxplain thu nothod of roadinge 
Example Je Rond the. froquoncy frou the inetruncnt scole <ccone 
ing to Fized4 oe Tho right vurtical scols indication is 12, 
and the horizontal ectlo indiostion is 0,225. Thu noxt lowor - 
division in reforonco t> the uirkor lino ia: the ane deale din 


Vision and thus the: arosult 19 lde2c5- 
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people gt Road tho ingioation acconting ta Fice24d, 
flovon groat divisions are rood on the vertionl scoala ond 0 362 
mn the Jowar 802106 Tho noxt lowor division in roforence ue mare 
| kor lina of the vertical 6cole ‘is ‘found on tho lort 8c0ale, an ra 
k { 0,50 should be oddod to the indtontion o¢ the lowar este. The rew * 
; quit ie 11,862, Blige io | ; " os , 


t 


i 
. - ' 
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cali ates a ate 
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a ic. 24: Tho acale of tho wavelongth=motor of the signs] gone~ 
7 rector, typo 31 IM or tho watt~ond wavolength-notor, 
type 34 Is ; : 

1 = right vortical deale 

2- left vertical scale 

J.e horizontal warker line - 

4 © vortionl mrker line 

9 = horigontal scale 


‘ 


#) Tho redding sbtained should now be converted to fraquoncy unite, 
1.0, to Mc/s in‘ tho following woy! | ° | 
a) Find froa the "Reading" coluan in tho respuctive table situa 

tod an thy front ponol of tho nunsuring instrunont to next 
highor value of the wovolongth motor scale, corres ponding to 


tho wovolongth. nuubor ( caluon “Wavolongth nunbor* in tho tabic’ 
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Tho nuuber, indicated in this ooluan, uxprosaca the wovoe 
longths an exauplo of tho table of tho ucter 48 given in 
Tablo 6. 





Wavelon;t’. numbor . Reiading Value of 96 


—— snd vision 
98 - 11.229 0,65 
99 11.677 0,67 
10 12.083 SG 0,73 
101 3 12.464 0,79 
102 12.895 9,70 
109 13.916 0,71 


b) Subtract from the noxt highor indiestion of tho wavolongth 
wotor, cCivon in the table, the rodding obtained in tho wore 
—«:Surolient, and wultiply tho differsnco sbtring? by the num 
bor ¢dven in the "Value of ono acolo=divieton® colunn. of 
the t:ble.e Tho result iultiply by 100. 
¢) Subtract from the result, 2btnined undor mo" » ths nuabor, 
Ibtuinod under "b". The rosult obtained is the ueasured 
frequonoy. | 
Eecoplot Tha wavelength ueter ruading 1a 11.86@. The froquency 
16 t) be found in thu following woy! | 
) Find, trom tho calivmtion teble, tho noxt highor value of the 
Wavelength roading, corresponding to the respoctivo troquonpy,. 
Tt 19 12.083 ond corresponde t> the "Wevolencth No" of 100 
( or to tho froquonay of 9,370 Mo/e). 
@) Subtract fron the wavalungth mter roaiing, found in tho table, 
the ronding obtained with the noosuronont. Thus 12.083~11,862= 
le x ; Oodle 
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3) Tho difference speeinen nultiply by ths nunber, given in tho | 
*"Vcluo 2f dno scale-division” in tho. table (0,73 Me/a),; and 
by 100. Thus . 
0,221 x0 oe x 100 = 16.133 Mc/s 
4) Subtract the punber obteined in operotion "3" fon tho Srauians 
cy corresponiing to the wavelenyth 2f Noe 100 ( operation 21) 
ond find the moosurod _ Frequency: ! 
9.370 Mc/s = 16.133 Mo/s = 9,353.867 Mc/s or approxiaately 
9.354 Mc/s. 
If the 31 IM uoter is connected to the rodap boub soizht trans» 
wittc; aa shown in Hige20 , the wodrsuroient is done ‘3 tho sae 
ne waye With. such wicasuronont 1t is nocessary that tho hfe 
Pawor Jutput, to be woosured with thy 31 IM instruuent, be not 
Baller than 0,5 wii, 


Keasurcuent of the pore tional frequency of the transnitter 
with the wevelvacthenetor, typo 35 Thi. 


Install tho wavolungth moter 35 IM at a diatance of approxima~ 

| ~.5 meters from the antenna of tho radar bomb sight oquip= 

UCT Se the horn antenna to tho waveguide output of 

the insth woter. 

Install tho wavolongth aoter so that the broad side of the 

horn antenna is in tho vertical plane and o1ue to the antonna 

of the radar bowb sight. 

3) Turn tho "Attenuation" control knob of tho meter in clockwiso 
direction’ to ite extrome valuo ( the hoghest attenuation of 
tha attonuator in the instrument) and sct tho "Jacilloscope- 
Metor" awitch on the inetrumont to position "iiotor". 

$) Sot the "Ranga in km" switch on the panel of tho tiaer and com 
trol unit to position "100" and ewltch in the high volt.ga of 
the transmittor, 

4) Decrease the attenuation of the attenuator of the instrument 
"bys ing the “Attenuation” control knob in unti-clock~ 
ed “until tho pointer of the moter of tho front panol 
(a -Aaiodiesid deflects opproximctuly 8 ~ 10 scale-divisions, 

th the turning of .tha "Attonuation” control knob tho indi- 
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sa jncrease with further aetiels ne of the attenuation, or if tho 
indicated value even decreases, tho detector of the wovelongth | 
ator is "Saturated"; if tho attenuation 4a further dcorensed, 
thy dotuctor may be damaged. Hones if the dutector ia in the 
7 *" saturction” state, the attenuation should be ag-in increased 
to 2 levol at which the indication of the mtur fa by a 3 scone 
la-divisions lowar in reference to the indication with the “ao~ 
turztion" of tho detector, 
If difficultics arieo with this weosurencnt ( tho pointor of tho 
moter doflocts from its zcro position only by 23 scalo-divie 
sions), ths "Detoctor tuning” control knob should be adjusted 
to tune the detoctor coll in ths instrument occomling to the 
noximun indicction of ths instruucnt pointer, If even under such c. 
conditions tho indic:tion of tho ueter is not sufficiont, the ; 
detector should bs roplaced by another which is able to produce “¢@ 
the necessary deflection of &12 scolo-divisions oftor tho dos 
tector cell is tuned ond tho depth of tho detector probo ad~ © 
© jus tod. 

6) Turn tho control knob of the instruacnt 35 IM until tho indi-/( 
cation offhe pointer decreases obruptly. Now turn the ontrol 
knob slightly to thu right and left side to obtain a minioum™ \ 
defloction of the pointer ( the wavelength miter ie atil1 tunod 
to the measured frequency). Write down the indication of tho 
Wavelungth-ieter sacole. 

1) Now turn again the control knob of tho wovolength-mter until 
: thy next minimum in tho indication of tio aetor is obtained, 
’ and writa down the indication on tho moter ecale. 
The difforenco botwoon tho two indications, measurod og doscri~ 
bed under Itoms 6 ond 7 4e cqual to the helf of tho wavelungth 
of the radar bomb sight trensmitter, Multiply tho result ob- 
tained by two and you will vet tho length of the wovo mdiated 
by tho transuittur. 
Repeat the nessursaent two. or three tinos. ‘By woons of the .. 
charts, enclosed in the papere of tho 35 IM instrumont, the 
Wavelungth obtained can be converted to frequoncye — 
With the moaauromont, tho synchroscopo typo 35 I cen be used 
08 indiontion instrument. For. such muasurement all tho opérations 
should bu porformed as doscribod with the moasuroment of the 
Cc | i er: 3-E-C-R-E-T : . ty, 
ve iF 
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pulse Longths , Tho, poadtion in which tHe savolangth ‘water’ fo. a 
tuned to thu frequoncy of the transmitter corresponia to. ae att 
pinta amplitude of tho pulse on the soroen of the Lae 


aca ge 


a 

*. pos The wavolongth 1a caleulated in the aane way og described ” [4 

: -undor Items 6 ond 7. ; eae a 4 

. aS 
" G, Moosuremont of thy .oporational froquoncy of. ths trangmitter: oS ts) 

aes with tho checking rssonotor t Le * part get 4 

: 1) Instcll2 tha chocking ‘rosonitor at a distance of 5-6 netems fron. 4 


the antenna of thu radar boob eight and connoot the twist wavoe. |: / 
guida joint. wi th the horn antenna to its waveguide output. - ae 
2) Install tho harn antanna of the 50 I oquipmont and the antenna” 
ot tha ragar bomb sight in euch a wey that tho radiation maxle |] 
gun of tho radar bomb oight cntunno aims towonla tho horn an =) iy. 


tonna 50 I. a OF 
3) Turn tho "Tuning" contro). knob of tho 50 I instru.ont within - oe 
thy limite of 25 and 29 grect soclo-divieions until tho patniae ; be 
of thu micronmporomotor on tho front pono] of the instrument... ri 
- {ndtectes a naximua doflectian ( tho control knob of the attoy———2.-H} 
nuator should be turnod in anti-clockwiec direction to its ec : a 







trong pooition). — 
4) Rood from tho “Tuning” scale of the instrunont the indiested | 
volue corrosponding t2 the u-ximun doflection of the microame..\ 
poro neter pointer. 
'5) Fimt the operational froquoncy of the tronsaitter from.the charta | 
in the pepera 2f the checking rasonstore a ay Ae 


a § 26. Moasurcont of the sonai tivity of fhe pecolvas, 


The sunsitivity 9f a radar ruovivor ie ies as the atniwun.. 
powor of thy eignal which 4e atill sbforvable above th. lovol of: 
tha noise on tha goreen of tho monitoring tube. The sensitivity 
fe usualy oxprosaed in dvoibels in reforenas. to o level of 1 ah, 
1.0, by the valuo of attonuation of a 1ny signal. 

Eecoplesif tho sensitivity of tho rocoiver 16 90 db o8 roferred 

to tho powar of 1 ml, thie de to soy thet a eignel of 1 uW power, - 
attenuated by 90 db (“feos by thousand million tines), .and fod to - 
Re input of ths rocoivor after this attenuation ie still prosunted 


omepet ee Sarg a ere = 














: 
1 = 
% 98 the soroan of. tho: ponttoring tubo on the mackgroun of tho ro = ae 
i. Sedvor Toledo. Binet et : rs 
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 6tho sonsitivity Meuasurewont is perforaod by moans of 0X1-HUM. 
RY -cpor tor typo 31 IM, or tho.stondamnd aignal gonerator type 431, - 

Ri in th. following auction tho mothods used in the moasuremént of ~~ i. 
tho recolvor soneitivity with tho instrumonts ie described. ea 


Fe de Beosurenunt 34 tho receivor gonsi tivity with tho signs} "+! 4 : 
rH P| 
Br gonorstor type 31 Tie : ee Gs 


m The necsurenent of the recviver sonsitivity with sign:1 gonure- 
fia tor type 31 IM may bo porforued both on thy afanl THA -Wepair shop, 
Jor aboaru tho aincraft-plino in the following ways 
m aC Disconnect tho poworsupply of tho radar bomb sight equipment , 
am dismount the waveguide from the transmitter and tho antonna 
af the equipnont. 
2) Connect, by moana of waveguide joints, tho wovuguide siepat sf 
_the transnitter with the signal geoncrator, If the noasurenont . 
is dono in tho repoir’ shop, use the arrangement according to. 
Fig.25 ,. ond with the airborne equipment use the mothod presen | 
ted in Fige26. 
With tho noosurewnt in tho repair-shop ( fige25) disconnoct 
tho cable "44" from tho 811-44 connector, ond with tho moosue 
Powont aboard the aircraft (Fige26) disconnect the cable "44" / 
fmn tha § 11-44 receptcole on thy timer and control unite’ 


# 





ee ek 
te sme 





. Bigs 253 Connection of tho radar bomb sight transiitter with tho 
signal generator in tho roceiver sonsitivity moensurenont . 
in the repair shop! 

1 = signal gonorator typo 31 IM 

@ - wavoguide output of tho signal gonorotor 51 Ta 

3 ~ auplomontary attonuotor sf tho instruant 31 I 
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= 4 wovoguide joint with two fet fishes 
me 5 = flexibla waveguide 
6 = waveguide output of the conmutton. 
1 transuitter of the rodar bomb sight equi paont 


: be  paworsupply ceble of the instrument 31 IM: « 
9 = "44" cable 





Fig. 26;- Connection of the radar bomb sight transmitter 
with the signal generator in the receiver aen~ 
sitivity measurement aboard the aircrafts 
i- 6ignal gener tor 31 IM 
2 = waveguide output of the signal generator 
3 = supplawentary attenuator 31 IM 

- waveguide joint with two flat flanges 

~- waveguide to waveguide coaxial joint 

~ corner waveguide joint 

waveguide output of the transmitter 

- transmitter of the eadar bomb sight 

- coaxlal cuble from the accessories of the 31 TM 

meter : 

10 - urum with the power-supply cable 


womnnNroaw zA 
i 


| 


| 


a eG 


Sys 


The "44" cable ( Item 9 , fige26), or the coaxial cable from 
tie accessories of the 31 IM, connected to the Sr-1l=44 on the 
timar and control unit ( Fige25) should not be for the present 
time connected to the Bra on the signal generator, 


3) Set the controls’ of the signal genorator in their followd.ng 
bositions: 
bower supply auitch to position “off, 
"Type of operation” to position "Continuous 1" 
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"Inatrument™ to position "Control" 
" InW-0,5mW" to position "1 mw" 
"Gencrator" to position "ors 









4) Switch in the power supply of the Signal genorator by setting | 
"On-0.f" awitch to position "On" ( if the instrument is energie 
ged from a 115 V 400 cep... maing, the power supply of the ra 
dar bomb sight should bu svitched in prior to the supply of the . 
signal guncrator). i 
ote 4-5 minutes thu signal gonrator should be calubrated as 
scurancy of its power output moter ( sea § 24, Itom 4). 
‘“A"Gonerator switch on the signal gonorctor to position 
ays the "Frequoncy-continuous" control knob.to ob- 
tuin tho len tput of the klyetron of tne signal generator 
51 IM ( tha pinto. Se) the output metor should indicate a mide 







7 


— 


mun). If the pointer af this meteor is deflected to the oxtre~ 

ma right of thovscale, or, jth: other hand, if tho indica 

tion dows not oxcved 0.1-0,5 ths "Power output" control 

should be adjusted to obtain on output of 0.5 to 1,5 oW. 

Tune the klyatron gunerctor $1 IM of tho instrument to the fro 

quency of the tronsmitter mognotron on this woys | 

a) Measure the frequeggy of tho klyetron genorctor in the 1 
strument by turning tha Yfrequoncy" control knob of the si 
nol guncr.:tor. to obtcin o miniwum of tho powor output in- NN 
‘dic.tor, No. tho indication on the scale of the wavolongth \— 
metor ( th. messuromont of frequency is duscribed mro ful- - 
ly iin § “m a). 

d)Turn the "Froquency" control knob to tune tho wavelungth-mo- 
tur to the mignotron frequency of the transmittor § this free 
quency was measured previously, sve § 25,4). | iF 

¢)Turn the "Frequoney by setups" control knob to obt:in an abs ‘ 
rupt ducrease of the indication on the power ouvput moter, ‘ 
If tho frequency indicated on th scale of the wovelongth 
Motor ( ieoe thu frequonay of the magnetron) is higher os 
compcered with tho praviously tuned froquuncy of the klystron 
in the signal ‘gumrotor, turn tho oontrol knob in clockwise 7 
direction; 1f thu froquonay of the transmittor mignotron is i | 


lower thon that of ths klystron, turn tho control in anti~ 
7 | Clockwise direction. Ht 
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Repeat the tuning of the "Froquong" control within erall. 

limits near the respectiva position and chock the coinci~ 

dunca of the dacrenge in tho indicated values on the povor 
>utput moter with the tuning of the wavelongth~moter, If in 
this tuning the indication of tho power output motor ine z 
creases, the klystron is tuned to the correct frequentye — 

° If no, turn the "Froquency-Continusus" control knob to bring 

‘the pointer of tho power sutput-mstor to a position where 
Oo maximum deflection to the right is obtained, ond rapeat © 
- th. tuning of the “froquoncy in ators” controa knob. Then 
correct tho klystron tuning with the ee ee 
control, After the resonance ia obtained, Gotune tho "Free - 
quoncy™ control af = ieee eee by eevoral revolu~ 
tions. 

8) Sot the avitches on the timer and control unit to their fol- 
lawing positions: 

" Tubes switch” to position a1? 

" Calibration’ morking" t> position nope 

" Manusl-automatic" to position "Manual" 

" Detector current"~ Power supply shock? t) preition 

" Dotectar curront" 

* antenna control On-Off" ta position "ore" 

" Range dulay" to position "0" 

" Range in km” to position “%100" 
The "Ref. goin” control knob shoula”bo turnod in clockwiso di- 
Toction to its extrome position. 

9) Switch in tho poworsupply of the rodar bomb eight oquipmont 
by setting the "Mains 27 V - 115 Vv" ond "Tronamittor heating" 
Svitchos to the position "On". 

W) Sot tho "Gonerator” switch on‘the signal gunerotor to position 
"Off" and check the calibrition of. the powar outpu~ mete:» If 
necessary, repeat tho adjustemamt os described under § 24,4, 
Item 4,. 

LD) Bet tho nGicratae® switch to position "On" ond turn the "Po~ 
wor" oontrol knob on the aignal genurator to bring the pointer 
of tho power output metor t2 the lm reference mark, 

12) Connect’ the "44" cable or another cable fram the accessorioa of 

_ tho signal gunerator used instead of it to the 311-44 recep~ 
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tccle of the timer and control unit and tho Sma receptacle 
gn the eignal generator, 

13) Adjust, on each of tho two attonuators. in tho stead gonora- 
tor, an attonuation of 30.db ( use the calibration charte 
from the 31 IM oquipmont).The third supplemcntary attenuator 

. ehould bt set to zor. attenuation -roference. 

14) Turn the “Reosiver tuning" control knob to sbtain a display 

2f tho pulse on tho e ai of tho monitoring tube ( ¥iged7,a) 


Fig, 273 = Display 2n the screen of the monitoring tubo with 
the measurement of th receiver acnaitivity: 
Q = display, with 60 db attenuation 
b = display with 80 db attenuation 







_ 15) Turn the control knob of tho supplemontary cttonuator to do- 
crease the hoight of the pulse on the screen of the monito- 
ring tube, ond, at the somo time, slightly turn the "Roceiver 

_ tuning" control knob a) that with a given attenuation the 

i Gcximum height of the pulse display te obtained. Repoat the 

a | adjustment of the supplemontary attenuction contro. until 
tho pulae display begins to disoppear in the noise background 
( if the "recoivor tuning" control 1a turned, the displaconent 

. of the pulse is n> more visiblo on tho noise background). 

16) Notu tho indication of the throe attenuators and convert it, 
by mans of the respective charts, t>2 decibels. t 
_ 47) Caleulate the sonsitivity of tho receiver os the sun of the 
dvcibol values of ths threa attenuators and tho wavoguide to | 
Wavuguide osaxial joint ( given in tho papors of the signal | 
Zonorator) The receiver sensitivity should bo ot loast 90 db 
48) Switch off tho powor supply of tho rodar domb eight oquipmont =| 


Ond tho signal gonorator 34 IM. 
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p, Moasuroment the roceivor sonsitivit the ata i. « 


Signal gonomtor ; typo 43 I. oe " 
: . fy 


Tho moasuromant of the rocoiver sonsitivity with tho etondard | 


signal goncrutor. 43 I can bu done only in the workshop. The moO 2 
suranont. is done os follows: - . 


' 1) Connect , by means of wovoguide joints, the wovaguide output r 
. _ signal gonemtor acconling to fig 2. : 


: of the transmittor and the waveguida sutput of the etandom 





“i + 





Figs g81- Arrongowont of the opparatus ( stendard signal gono~ / a 
rator, type 43 I) with the moosuromont of the receiver: a 
sonsitivi ty: > 
1 = tranumittor sf the radar bomb sight 4 

' @~ woveguido output of the transuittor | so 
3 = twist waveguide joint . if 
4=- flexible waveguide. it 
5 = wavezuide joint with two flct flanges = ia 
6 » waveguida output of tho gonor.tor 
7 = standom sign] gonoretor 43 1 | i! 
8 = powarmsupply cable of the: gonerotar | = | 
9 = cable "44" of tho radar bomb aight equipmont Ht 


8) Disconnect tha "44" cable from tho 811-44 of tho tronsmitter 
ond connect i¢ to the "External oontrol” See of ths 
_ Standaml signal genorctor. . 
3) Sot the switches on tho genomtor to following positions: od 
. “Main switch” to position “Ofz" : 
, "Pulsa length” to position'"10 ulorssec." i 
c | f * a | | 7 | : | | _ = . ‘ i 
: i 
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"Polarity of the osntrel pulse" to position *; * 
"Oporation=-Lock"” to pos ition "Lock" 


the “Attenuation db/mW" control knob of tho right attenuator 
sot to position "45-db", cnd of the loft to " 25630 db”, Tho ° \ 
“Doluy” control knob set to the medium position. " 
4) Sot the aha on the radar bomb sight to following positions: 
" Tubs svitch” to position "1" 

" Calibretion marking" to position "orem 

" Menual= Autowotic" position "Mammal" ° 

" antenna control_tdn ~ Off to position "ore" 

" Dutactar current~ Powor -supply chock” t> p2eition 

* Detector current” . 

" Rengo dolay x 10 km" t2 position nom 

" Runge in km". to pvsition "oo" a0 ° 

Upemti on-Calibration" to position "Operction" 

Tho "Ref. gain" control nob turn in clockwisa dirgction to 

its extromo position. , 

Connect the power supply cablo of the aieeaten to the 220 V 

50 CePeSe mains and sot the “Main avitch" to position "Conti- 

Tudus wave", Lot tho instrument heat for 10-15 minutes. 

6) Sot the "Oporation=Lock" switch to position "Operation" and b¢ 
lnnce the thonnistor bridge in this way":. ; 
Q) Turn the "Ropoller voltage" control knob in anti-clockwise 

direction to its oxtreme position and turn the "Zero adjust- 
Qent® control knob to get tho pointer t2 the zero reforenco 
lorie, 

b) Turn tho "Repaller voltage" control knob in clockwise direc 
tion and check the stability of the pointer in all positions 
of the "Repeller voltago" control ( the pointer cust mt due i 
flact to the left from the aura). If necoasary, adjust the | 
"Ropaller voltage" control ta bring the pointer of tho moter 
to thy extrome loft poaition ( loft~side from the zoro ro- 
ferenco) ond then turn tho “Zoro ad jus tuont? control knob | 
to rotarn thy pointor to gorde 

7) Turn the "Rapcller voltage” control knobd ty obtain the nadmum 
indicction of tho pointer of tha powor output motor with tho 
2peration of the klystron in tho modium sone of oscillation, 

§ 4 
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— 
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codiun zono of .ecillation is uscd. 


‘iuately lUUV, ths powor output should bo cbout 0,8 to 1,2 aw. If 
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kb from one extrene position to the othor, the powor output mo- 
tear will indicate approxiur:tuly throe tO Lud, gach of which cor 
rosppnda to one of tho ascillation zones of thd klystrone In the 
wyasurduunt with thy stindand signol gunurator 43 I usuclly the 


Ths indic:tion of ths gsnorotor voltuctor 43 I should be, appme 


the p»wor output is higher or lowor then this vi ‘lute; tho "Ooupling" 

epntrol knob should bo turned to obtain an output of approximate= 

ly 1 iW. 

8) Adjust the froquoncy of th: klystron 43 I oqual "to that of the 
transmitter ucynetrone Tho method used is this: 

a) ionaure the frequency 2f tho klystron, tunod in the coursa 
of the proceeding vperations ( by turning the “Wavelungth- 
Livter" control knob). Note the indication of the ena 

_ tister scales: 

b) Use the culibrated charty of the wavelength-weter and con 
vert thuntransmitter ungnetron frequency ( weosured oa por 
9 25) to tho scale-divisions of the wivclength-neter of the 

c) Turn the "Wavelungth-voter” control knob to 2btain cn in (— 
dic.tion on the seale of thy wovelungth woter equal t» tho 
froquency of tho trinsuittor agnetron. 

- 4) Turn the "Froqusncy" control knob sf the gonerctor ond tuno— 
tho klystron ta tho froquency to which tho wavolength woter 
wes proviously tunod. | 
If tho proviously tuned froquuncy ofthe klystron 4s higher 
than thet of the amgnetron, turn tho "Froquency” control 
knob of the gunarator 43 I in clockwise direction. If tho 
klyatron frequeny is lowor thon thot of th wognetron, turn 
ths rospoctive control knob in anti-clockwise direction. 

Tn thy position whore tho kiystron is tuned to the magno= 
tron froquoncy, thy indication of ths powor output motor 
decrecses to .a minimua Aftor the klyetron ia tuned to tho 
frequeney of the nagnetron, detuno the "Wavolungth-noter" 
_ @ontrel knob by 2-3 revaiutionse 
9) Altornatavely turn the left and right. "Tuning" control knobe © 
9f the guneretor t2 abtain Oo wixioun dofloction of th pene 
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t> bring the pointor of tho power output wotor to ¢ preition, 


corresponding to tho uixinun indicntion of tho power output. me 
tor in thu modiun zono of oscillation of the klystron ¢ tho 
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indicction on the scalo of tho voltnotor 43 I should bo Spee 
xinatoely 100V). ‘ 
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>f the poweroutput outer , Pe | ry 
1p) Switch 1. the poworsupply of tho rudar bomb equipment ( ect ik 
"the "Maing 27 Ve115V" and *"Tronsuittor heating’ switches to 4 
position "On" )e 
1) Inspect thy balance of the thoruistor bridge of the powor ‘Jute oF 
put wouter by turning the “Repeller volt-ge" control knab in 
enti-clockwise dircction ‘until a maoxioun ducreose of the poe B 
wor Jutput netor fe obt.incd. If the bridge is correctly ba 
19) Sot the "Main switch” to position "Pulso operntion” ond turn 


lzneod, thia pobition should correspond to the zoro reforence 
af ba power moter scole. If no, bring the pointer to tho ze- 
referonce by turning the "ero adjustacnt” control knob. 
oe thu “Repeller voltcge" control knob of the cunsrtor 43 I 
the "Roceiver tuning” control knob on the tiner and control . 
unit of tho redar bomb sight t> obtain 2 maximum height of tho 
negative pulsoa ‘5n tho sereon of ths monitoring tubo of tho ro 
dar boub aight ( seo Fige29 o)6 , <4 
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Fin, gt” Display 2n tho screen of tha wont toring,,tubs with Lo, 


_ Moosurenent of the peceiver sensitivity: 
ao - nugntive pulse of 10 microsoa,, attonuction 70 ab 
b= positive pulsa of 1 alcrosoc., attenuation 70 db 


. c= poditive pulse of 1 microscc., attonuation 80 dbe 
‘ 7 4 


14) Adjust the "Coupling" control krab on the generctor 43 I 

| pene] t> bring the pointer of tho power output woter 43 I 

to, the inW roferance uark. 

15). Sct the "Puleo lungth" switch to the position * 1 nicrosoc.” 
-nd tum the *Ropollar voltage” control knob in clockwlac 
diration ( i.¢.e increase the voltage on tho ropoller electrow 
du of tho klyatron by 16-22V), until o narrow positive pulK- 
8s ia presented on the soroen of thy monitoring tube of tho: 
rdar bomb aight ( sea Mge29b). Turn the "Repeller valtae | 
go" control knob t» obtain the ucxtuun height of this pulsos. 

16) By iuona of the "Dolay” control knob on the ganor.tor 43 1 
panel bring the positive puleo to < distance »9f approxinao= 
tuly 5 ta 10 on from ths beginning 2f the eweap trace on 
the uianttoring tube of the radar boub sight. 

17) Turn the contrml knob of the left attunuator in clockwise 
dirsction ( increosing tha attenuation) until the positive 
pulse disappears in tho noise background onnthe screon of 
the .imnitoring tuba. & 4f the "Delay" contro] knob of tho, 
Genarator ia turned, ‘the dis dlacemont of the pulse ia not 

visible an thu noise background). 

——- 8) Row the indication frm the scale of bath At conuataxs and 

° use tho alibration charta of the generstor t> introduce 
| ths correction for the rospective frequuncy. The sum of the 
; | attenuation of both attenuators oxpressos thy sensitivity 
| of the receiver; it should bo at least 90 db. | 
19) Switch off the power supply of the rodar bonb sight equip- 


wnt ond the standard signol gunorotore — ‘ 
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If ths nitching is poor, the ot.nding wive rotio (SWR) is high 
and tho rediction of thu tronsuittor power output is enoll, the 
sonsitivity of tho recoivur is low ond the cagnotron Iporation . 
ig disturbod. 

The stunting wave rotis is oxprossed by thie for.ulos 


a ei Rachel cae? ar 


ee max 
, 0 inin 
where Una x ond Unin are the maximum /and minimum values ot the 
seistiee on the line, respectively. The travelling wave ratio is 
a value, reciprocal to,the standing wave ratio. 
The st nding or travelling wave ratio, respectively, may bo _ 
measured in the following ways 
1) with the standing wave ratio meter, type 6) I 
2) with the slotted of section type 33 I 
The StR meter, type GO I may be inserted directly into tho 
waveguide chain of the transmitter and antonna, using dircctly i 
the radar transmitter as asf. sourco. No other apparutus is ne 
cessary in this measurement. | 
If the slotted suction, type 33 I ie used for the measurazant 
of thy travelling wave retio, the signal generators type 43 I or i 
91 I and the three. stage amplifior type 28 I aust be used. Tha il 
Standing wave ratio may ke measured only on tho stand. 


# ‘easuroment of the standi 





1) Disconnect tho wavoguide from the redar bonib sight transmittor 
The waveguide haga to be connected to tho antenna in the same 
Position as with tho airbornd oporation. 
2) Connect the 60 I astor with tho minimum necessary numbor of ‘f 
Waveguide joints botwoun the transmitter and th. waveguide of 
tho redar bomb sight antenna. 
Tho arrangoment of tho apparctus is shown in Fige30. 
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Hg J0t- Arrangement of th. appar.tus ( SWR meter type 601) 
used with the mcdsurcuont of the standing wave ratio 
of the antenna ond waveguide chain of thu mor pene 
Sight 
1 = antenne of the radicr bomb sight 
2 - wovoguide 
3 - radar bomb sight transmittor — 

~ wovoguide oussut of tho transaitter 

3 ~ waveguide joint with two flat flanges 

6 = standing wave ratio motor, type 6 I 

7 - waveguide joint with two protective flanges 

8 = phase shifter 


The waveguide olements must bo connect very carefully ond the 
instrictions of the Chapter IV, § 2 have to be rospectode 

3) Switch in tho powor supply of tho radar bomb sight. 

4) Sot the "Motor-Amplifior" switch of the SWR metor to position 
"Wutor" ond the wavoguidé avitch mrked "Reflected poworDiroct 
Power” got to ite oxtromoa upper position ( "Reflected power"). 
Thu control knobs of the SwR motor attonuators should be sot 
in thuir oxtrome position ( 100th scale division). 

4) Sot tho "Rongo in ka switch on tho timor and control unit to 
Position "109" and switch in the high voltage of the transnitter, 

6) Turn in anti-clockwise diroction tho control knob of thu lowor 
Sttonuator until thy pointer of tho microomporenctor on tho 
front p:nol of tho SWRemotar joflocta to the 10th ecaolo-division, 
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Further increase oi this meter siiould not be attempted, as the 
detector may be "saturated" ( see §25, Item 5), 

With too low indication of the inkcrobmperemeter tune the de’ 
tector cell of the SiR-meter by changing the depth of the de~ 
tector probe and by turning the "Detector tuning" screw until 
the maximum indication of tha microamperemeter is obtained. 

7) Set The "Reflected power-Direct power" switch to ite extreme 
lower position ("Direct power') and turn the control knob of 
the upper attenuator to bring the pointer of the mi croappere~ 
guter to a position in which it was with the measurement do~ 
scribo.. in kem 6 ( 1l0th-scalo-division). 

8) Read from the scale of the upper attenuator the standing wave 
ratio, which should not excoed the value of 1,43. 

9) Turn manually the antcnna of the radar bomb sight in steps of — 
30 degrees and coach time check the standing wave ratio. In no 
point should the stunding wave ratio excced tha veluc of 1,436 


ratio has ita maximum valuo and vary thse tilt angle of the on- 
tunna in ateps of 5 dugrees. In all positions the standing we- 
Ve ratio should not excoéd the-vulue of 1,43. The difference 
between the maximum and minimum values of the SWR should not 
Surpass 6% of the maximum OWR volues. 
If the stending wove ratio is over 1,43, the phase shifter in- 
Stalled in the radar bomb sight waveguide may bo used to do 
cruage ite Sot the "Direct poworReflected power” awitch to po- 
Sition "Roflocted power" and turn cerofully ( not to damage tho 
Surfuce of tho waveguide) the hvad of the phase shifter scrow 
( with a 11 mm spannor) within the limite of one rovolution in 
both dircetions, until tho minioum indication ofthe microcmporo- 
Retor is obt:.inod. Thun repeat the avasurommt of the standing 
weve rctio. . 
In tho moasuroment with wo 60 I SWR motor tho aignol gunore i 
tor type 43 I or 51 I may bs usod as a ref. source inatoad of 
I 


— 


th, tronamitter mgnctron. Undor such conditions tho microampe- | 
Yumetor of tho SWRemoter cannot bo usod os indicctor, and the 
28 I amplifior must be usod. Tho moasuremont shouid be porform | 
od in the somo woy as duscribed above. The only differunce is { 
the necessity of connection of tho tomaincl marked " To tho om : 


iy i 
\ $-B-C-R-E-P L . 
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piigios" to tho input ef tho 2a 1 ( by moans of a cDOX1-HUM 
lo); also tho "“MotorAmplifior" switch on the Stieaieedhs 
to bu set te position "Amplifior’, Prior to the mgosurament 
ali tho oporations dyscribed in § 27B,ITIM 3 to 8 should be 
porfosmed to inatoll tho 43 I ond 28 7 inatrusontes Thon tho OF 
. attonuation of the attenuator should bo dveroaged to 5-8 db " 
The "Refigeted powardirsgot powor” switch is set in th ooak 
tion "Reflected powor". Thu measuremnt ie dono by tho same 
me thed a8 duseribod above ( Itums §,7,8,9,10). The indications “es 
; &ra road from tho voltmeter of thu 28 I amplifier, tho pointer : 
of whi ch should bu set to tho 90th acalo~-division. 


 B» Yoasuremayt of the travelling wava ratio wi th the Slotted nm 


Section typsa 33 Ie 


With the measuramont of tho travelling wavo mtio with the slot- 
. tod saction type 93 I the powor ref. is genurotod in tho standard 
signcl gonorctor typo 43 I ( oleo tho signal gunerctor §1 I may 
bo used instoad). Thu indicctions.are read from the throo-stigo 
Rie typo 28 I. Tho moasurement wothod used is ths follew 
ng: 
1) Disconnect tho waveguide from the radar bomb sight tranemitto 
2) Connoet tho standard signal gunoretor types 43 I wth tho alo 
tad soction, the wovuguide and the antenna of the rafar bomb 
: aignt. In connecting tho ossembly, rather bolts with nute ( fro 
tho 43 I acesssorics) should be usod, insteod of holdors. Tho 
orrongoment of the opporotug used ia shew in Pig.31, 
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Pigs 31! = arrangement a the apparatus used with ‘the moasuroment 
of the travelling wove mitio: 


1 = antenna of the radar bomb sight 

e = waveguide input af the rodar bomb sight antenna’ 
‘ 3 ~ wavaguida of tho rodar bomb sight. 
4 - twist waveguide joint 
9 - slotted section, typo 33 I 
6 = wavuguide joint flat and protective flanges 
- woveguida output of the 43 I 
- standorm signal guncrutor, type 3 I 
- auplifior, type 28 I 
- pugnotic voltage stabiligor for tho 28 a a 
~ cocxicu cceblo 33 I 


rE oa x 


The couxicl c.bla from the dutcctar cell of the 39 I should be cone 
Néectud ts the recupt..cle "Input" of the 28 I. 


3) Set the switches on woe .woplifior to the following positionss 
"siaing" to position "Off" 
" Crystal-Bolomoetor to position "Crystcl" 
" Input volt..go" to position "xi" 
" Frequency range" to position "1,000-2, 500” 
“ attonustion" to postition "1:1" 
" Voltucter" to position "Off ee 
: The "Continuous adjustwent sf thu fraquency" control knob should 
now be turned in clockwise direction to its extrome position. 
Turn ths "Gain" control knob in cnti-clockwise dinction to ite 
: eXtreme position. | 
4) Sot the switchos on the 43 I to tho following positions: 


"doin switch” to position “off 
" Pulse length” to,prsition "100 aierscc." 
" Polurity of tho triggor pulso” t. poaition “Intori..1 santrol" 
" Jporation-Lock" to position "LY ck" 
The “attonuation" contr] knob of thy attenuators should bs turn- 
ed in-onticlockwise diraction to their extreme positions. 

5) Switch in the power-supply of the signal rgenerctor 43 I by sette v 
ing the "aain avitch” to position "Continusus wave". Switch on 
the 28 I cmplifier by setting the "Mcins" ewitch to position "On", |! 
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6) after 45 winutes set tho "dperationlock" 4 witch to pean 


"Jper.tion” ond boalanco the ‘eran tt bridge of the 43 I ( sag 

alsa § 26 B. Item 6), 

7) adjust tho frequency of the klystron in the 43 I instrument t2 
th. frequency of the transmitter ucgnotron ( seo Qlso §..26 B, 
Ituas 7, 8 .nd 9). 

8) adjust tho "Coupling " control t2 & powor output of cpproximoe | 
toly 1- 1,2 oW. | 

' 9) Switch in the povereupply of tho 28 I end, by tumming the "Zoro 
adjustemant” control knob act the pointer of tho voltovtur in 
tho 28 I t. tho zurd rofvronceo. Set tho "Voltmeter" awitch ta 
position "On", 

WW) oot the "Main switch” 9n the 43 I to erates "Pulse operation”, 
1k) Sot the Iuft attonuntor of tho 43 I to zerd, ond use tho right 
gna for docroasing tho attcnuation to such « levol, at which 
thu pointor of tne voltinetor in the cuplifior 28 I is within 

the liiiits of 60th am 80th scale divisions. Tho indicction on 
the loft attenuator should bo approximately 15 to 20 db. Ir 
with the ducrease of the cttcnuction tho indic.tion of tho 28 I 
Viltucter does not inorease, ar if tho indication roquired is 
Jotcined with a considerable lowor attenuation, the porformun 
af the dotcctor in the slottod suction should be inspected, 9 
if the detector is found corruct, tho detoctor coll of the silo 
ted soction should bu tunod. 
, 12) Turn the h-ndle 2f thy slotted suction and shift the probo un- 
 t11 tho maximum indication of the amplifior moter is sbtainod. 
| | 3) Turn the oontral knob of tho left attonuater on tho 43 I to the 
. : Tight and loft to bring the pointer of the 281 acter to the 
1th ( or 50th) scule-division. In this position the now. 
— Valtege (U x is indic.ted. 
4) Turn tho h: as af tho glatted soction and shift tho probo along 
the lina until o miniaum voltage is obtained os indicated by the 
Pointer of the omplifior motore Note the indiection 2n the uppor 


Senlo of thie woter (U.,.)« 
45) Ccloulate the velue 2f the travelling wave patio trom tho follow 








ing formulas 
a | api + 100% 
_ minx 
il)” CS+EC-RED a 
a seg naby stesgh i # 
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garet k® travolling wave mti2 in % 
yf oinimun indic:tion of the noter 28 I 


Uiny™ Muximum indic-tion of the woter 26 I 


. 16) Turn tho antonnna in stops of 30° and measure tho respective 

travelling wave ratio in oanh of tha respoctivs positions. 
17) Sot the untonna to a position whore the miniimm travelling wo- 

vo ratio is agasuasured ond inspoct the rutia while tilting 
tha antenna in steps of 5 dogroos from -5° to -20°, 
In all the tilt anglu positions tho travelling wava ratis . 
should ba at least 70% If necussury, re-adjust the ph-se shif- 
tor, cc oxplained in § 274, Itum 10. . 
The ditference between the maxtiaun and iiniuus veluos of the 
travelling wave ratios should not axcocd 5% 


§ 28. Dotormin tion of the poss band on the intonwdiats froquoncy 


auplifier »f the receiver with tho VHF vignal gonoretar, typo 
SG=-1 wid the volt~onh-motor, type VK 2. 


The mocauroont way bs dono only on the stend, ond prior to tho, 
ueasura-iont af the roceiver sensitivity. The wicasuroucnt should be 
done in the following sequence: . 

1) Ronove. the lowor cover from the rcdar bomb sight ‘ronsuitios: 
and toke out tho detectorholdor with the detoctor frou tho 
aixer coll of the receiver ref. head. Install the detector equie 
valont instead of tho dotector. 

: 2) Connect the dotoctor oquivalont to the output of tho signi] go= | 
hemtor with oa ref. cable. 

9) Uso conductors for connecting the "V" recopt-cle of tho We 
Voituetor with tho pin No.3 of tho L206 tube ( 6M6C) cond tho 
"Ground" roceptacle of the VK-2 with tho chassia of thu redor 
bomb sight equipment. | 

4) Sot thu avitches on the signal ganerator to following position: 

" Modulotion” to position "Off" 

" P lao Continuous operction” to position "Continuous" 

>) Switch in the powor~aupply of tho signal gononitor and turn tho | 
"Carrior” oontrol knob t> bring tha pointor of the ccrrier fro~ H 

Quency voltage indicator ts the 100th eccluedivision. In furthor f 
wvosurauont -enre should be t-kon that ths pointer of this motor 

t 
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is clwcye in thig position a | 
¢ #COomMing to the ci 
euieaeee : reuler dio 
Signel ¢ NeEMGtIr, Licriced "Jutput", edjust an out en 
If 100 wadterovolts, eee eae 
6) ae in tha DIWOM™supply 9f the VK=2 and sot tho volt 
. | ago= 
. = ch ts position 3 y, Use the "Zors od jus tient" et i. 
> bri : 
‘ oe the pointer oF tho weter t2 zero referonce of ae ang 
Svi fe in the PoWeresupply of tho reodar bob si¢ht. Sat ; ae 
& in" control knob to its “ediun position erie avant nota 
Tune the sixznil &-nerator t 
: enor: 0 Opproxhatively 39 Mo/s © 
| : ond ch 
fron the deflection If tho Piinter, the Passing of tho a; - 
through ““e reeciver, : ae ee 
seuss the powe> Supply of tho 3ignanl gonurctop and use th 
7 MebeGain” control 3n the tiver cna Control unit to Adjust th : 
| i noise voltage to U.3V ( use the 3V sccle of the VK a 
ae ; S power-supply of the Signal generator ang saates 
the “Carrie control So obtain o deflact 7 
the lodth 8cale-division, : caaniee ati 
) ue Slightly the tuning control knob of the gisnol conerator 
; : ain haxd aur deflection of tho Pointor of th VKe2 nétes 
| turning the "Jutput" control knob vary the output volts es f 
@¢ 6ignil generator to abtein an indicction of 1,5 Von i 
i Scale of the VKe2 ueter, , 
“ 
oe the frequency response curve of tho interiediate frequen 
ite ented 3f the redar bomb Sight receiver, Tune tho signal 
: ail Successively to the following fraquencies: 27, 28, 29 
: ’ 
a 30, 30,5, 31, 32, 33 and 34 Mc/s, ond at each Secquaney 
a ¢.down the voltage indicc tod by tho VK=2 voltuoter, : 
pie therosults .f this Heasurenont draw the rmspactivs frequean- , 
; earns curve of the intoraedicte frequency saplifior ace Po 
i NE to Mge32, i 
Cal ) | 
| rae the .pass band of tho intomoediato frequency auplifio:: 
tte es tho difference between the two froquencios ( £, and f£.) 
on the froquenoy response curve at the. level of 0.7 of tho 
j 
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oe of the curve ( aco Fige32). 
2 pARehand must by at least 3.8 Mo/s, 
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Fige 32% Frequeney response curve of thu inturuedicte fraquency 
ouplifier of tho redar bomb sight receiver. 





No te tIn the course of tho .tussurument, constant value of the 
vupply voltage ( 115 V) wust be uointoinod and alsy the voitege | 
af the corrier fraquancy produced by ths signal gonorator aust 

bo kept constant ( 1WJth scalo-division of the meter). 






16) Crleulate tho ints raudiste froquincy of the recoiver fron 
ths ojuation : 






ft. *F, 
top = 1 2 


a 
wheres f= the intormudicte froquuney of tho recoivor ( in i 






Mc/s) “K 
, 2 tf, = the froquoncles corresponding to tho 0,7 voe ' 
Luo af ‘tha peck voltcge ( in le/a). 


Ths intermediate frequeney should bo 30> Mo/e. 


17) Svitteh off the power supply of o11 tho oquipmunt ond discon 
Nect both instruaente tram the radar boub sight. Replace the . 
detector holder with tho detoctor and adjust tiv dutector 
Current value by means 2f the wter installod on the punel 
2f the timer and control unit. Chock the a ,eration of .the 
Teceiver hy weans of th checking resonator 50 I and, if 
hucessary, tunu tho receiver os dvacribed in Chaptor II, $3. 
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R29, Inspection »f the peak voltese of the ulsa_at which the 
firing »f tho transwitter occurs, Iny ection 2f tho dise 


charge Viitege of the trangiuitter with the pulse genera-" 


tor type 26 I, 











h) Disconnoct the "44" ceblo from tho $m11-44 receptacle on the 
transmitter unit ond connect it to the "External synchrsni zation" 
reeeptccele of the 26 I. Use the couxtal cable for oes tha 
“Output” receptacls on the 26 I, wirked "++ " with tho Sr lieqs 
receptucle on tho transiitter, ; 

Connect the "Ground" receptucle on the 261 with the chusgsia of 
the transaitter unit. The orranzexent is shown in M42.336 





Hig. 33: * arrangesent »t the connoction of ths pulse generctor 
26 I with tho trunsaitter of the redar boub sights 
l= tiger and control unit of tho redar bomb sight 
2 = coaxial cable from the $r-1-44 rocuptacle on tho 

tiaer and control unit ft the "External aynchro- 
nization" recaptacle of thy pulse suneretor 
3 = pulse generator 
4 coaxial cable from the "Jutput -. " receptacle of | 
. the pulse genorator to the 51-44 receptacle 
5 » transuitter of the radar boiib sight | ! 
6 = conductor from the chassis of the radar bowb sight. 
t> the "Ground" roceptacle on the pulsc generator 
oie : ! 
| 
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g) Set the switches on the pulse generetor a6 I to the following 


positions? 

* Pulse lenght" to position : 1 micrdsec" 
* Dalay” to position " 1 microsec," 

" Pulsa? External~Generntor" to: ea “Generator 

‘e " Range” to position * x 10": 

| Recurrence frequency " to position "External control" . 

Calibritor" to position "ore" . 

" Jutput switch" to position "{2". ° 

"Sweep" to position "Fast" 

Mains" t» position "Off": 

"anode" to position "ofr" 

" Delay’ line” to position’ "on" 

" External eynchronization" to position *- .* 

idjust the "Sweop omplitude” control to its mediun sain: | 
turn the "Pulse amplitude” control knob in clockwise diroction 
ti its extreno preition. 

3) Set the switches of tho timer and control unit of the eer bomb . 

Scight to the following positions: 

" Tube switch” to position "2" 

" Calibration marcing" t. position "ore" 

" Manual- Automatic” to position "anual" 

"antenna control: On-Uff" to position "Orr" 

" Detector curront- Power Ee check" to position "Power sup~ 

Pla check* 

"Range delay x 10 km” to preition: "0" 

“Rangy in km" to position " 10/60" 

"Mains 27V<-115" to position "Off" 

"Transitter heating" t» position "Off 

Switch in the power supply of the radar bomb sight ond sot the 

"woing 27V-115V" and the "Transmitter hoating” svitchesa ta po- 

Bition "On", 

5) Set the "Mains" a itch on the puleo gunerator to position "On", 
and after some 1 - 2 ainutes set tho "anodo® switch to vos 
"On," s 

6) Use the "Sri gthnuss" ond "Focus" controle of ths pulse gunorator 
for adjustacnt of tho canveniont brightness and shcrp focus of 
tho dieplay on the ecroen of tho pulse gonerator tuba. : 
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me 7) Five uinutes .ftor tho witching on of the "Trionsuittor heating" 
Bi gwitch on. tho tiner and control att ewitch in the oe Voltage 
af thu transuittor,. 

Insnect ths porfommaince sf the transmitter from the indio:tion 
of the "ha,notron current" moter ond the wonitoring tube. The 
volue of the wignetron current in the 10-60 runge should be 7 

ty 8 ma, in tho "100" or "200" ronges 10 ma, and in the "Boacoa" 
sporition 9 = l2 mde The display of the modulator pulse on the 
acreun 2f the wonitoring tube of the radar boab eight should 
not be covered by the swoop base trace, cnd it should not be 
doublod ( sou FLee34 adi | 












Fir. 34: - Display of the modulutor pulse on the seresa'di th 
wionitoring tuba of tho radar bomb sights 
O —- with standam operations] conditions 
b = with irregular uodulator pulsc 





8) Ducruage the voltage of the transmitter trigger pulse by turn 
ing the "pulse cmplitude” control knob of tho pulse gonrctor 
in anti-clockwise Jiraction until the display sf the a.dulaotor 
Pulse on the sereen of the waitoring tube ie crossed by the 
8weap basg trace ( seu Fige34 8) The *ulse caplitude” control 
kndb should not touched aftorwemds. In this situation ewitch 
off the high voltage of the transuitter cnd cut off and on the 
“Trinsmitter heating” switche 

9) Moosure the peak value of ‘the transmitter trigger pulse woh ioge 

= oO by thie mothods 
: 8) turn the "Vertical Alaiincamat® control knob of tho pulao | - 
: Generator t> obtain the coincidence of the base of the puls 
se ( vis. the eweop base trace) with the thick line on the 
4 S-E-C-R-E-T 
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ecrean of the pulse scnorctor tube. Note the inifestion sf 
the voltuster on the front penel ‘of the &sneretor. 

db) turn the "Voerticel displacement" control knob to obtain the 
cinci‘lence of the pulse peak with tho line tp which tho 
. | sweep base trace wos previ ously disploced, and noto the in 

: dicution of tho voltueter of the puloe Bene ratore 

c) weasure the peak velue of tho transmitter triscer pulse exo 
pressed by the difference between the Voltaster indications 
with the weasurewents described’ under "a" onl "b", rospecti 
vely, the peck should exceed 90 Ve 

Inspect the peck voltage of the tramuitter trigger pi.lsa in 

"Scanning" dperation with the "Renge" swith 1a position — 

and in the "Beaco:" »speration. + 

11) Turn the "Pulse omplitude” control knob in clockwise direction 
t> ite extreuo position ond set the "Beaconescanning" switch . 

t) pe ition "Scanning". Set the "Range" aritch to position "100", 
switch in the high voltrge of the transiitte., 

12) inspect the discharze voltage of the transaitter with aounted 
cover and norwal atusspheric pressure ( no comprossed ofr ine 
Side the transwitter cover). : 
For this inspection thy “cnode" switch of the iiss gene rit 
should be set to position “Off and oftur 60 seconds again t> 
"On". The tronsmitter should sper:te reliably, tho indicc:tions 
»f the metcr in both the "Masnetron current” ond "Roctifier cur: 
ront" positions of tho reapoctive svitch chould be within the 
liaits of the respective Technical Regulations. . 

3) Switch off the supply of the transmitter and the pulse genorator. 


— 


WwW 







§ 30. Inspection of the vertical ond horizontal pediution vatt 
af _the ontennas 


Ths inspection of the cntenna mediation pattorns in both the hoe 
rizontcl and vertiacal planes should bo done with the cquipzent ine 
Stalled on a roteule stand, whore th. entenna con bo tilted without 
the MmOeseity sf tho diswantling of tho transittoreantenna oosonbly, 
Thus tho transaittor macretron is uscd os the ref, energy s2urce 
“ith the woosuraaent of tho mediation patterns. Thu ref. powor re= 
{ated by tho antenna de ueasured with the power dutput uctor of the 
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watt and wavelcngth-neter, typo 34 IM, or, if this instrument 

is nat by hemd, the signal generator, type 31 IM.. However it 3 
should be said here thot the moasuronent eccuracy of the 31 IM 
instruient is inforior ta that 29f the 34 IM type, as the indi~ 
cotion 2f the power output meter of tho 31 IM conmsidvrably: out} 
fura from the variations of tha power supply vol&age as well os _ 
the supplementary heating of the therautor, caused by the tem 
pyenture chonge inside tho cover dua ti the heating of the com 

ponents of the instruent. Thus, to obtain satisfactory resulta 

with the measurement by tieans of the 31 IM ueter, the initial © 

balance of the thermistor bridge ( zero adjustuent) should: be 

inspected periodically after each 2 - 3 minutes of the -peration 

»f the .eter. The instrument should be in spemtion at least 30 

winutes before the beginning of the measurement. 


strenzht indicator type 38 I with the 281 amplifier may bo used. 


ae Inspection sf the radiation pattern of the rudar boinb siszht 


1) Install on the rotatable atand tho special scalea and pointe 


2) at a distance of 8 - 10 m instaJ1l, on another stand, tho horn 
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In addition to the above mentioned instrumjmts, also the field~ 






antenna with the signal generator, type 32 IM, or the watt- 
and wavelenght-nster, type 34 IM. 


for the weasureuent of the rudiation putterns of the ontenna. 


antenna from the 31 IM or 34 IM access ries. The antenna should 
ba placed in the plane of rotation of the rodiur bomb sight an 
tenna. This installation is done by means of o com ami two 
workers on the base of the rotatable stond on which the transe 
uitter and antenna assembly af the radar bomb sight equipuaent © 
is installed. The horn antenna should be inatclled in such o 
Way that ite broad side is in the vertical plane. ila obstacles 
Should occur between the radar bomb sight antenna and the 

horn antenna, oni wlso the space within the. limits of the least 
3 meters from the etreight line intercesting the both antennas | 
Should be freo. The distonce from tha antenna t2 the ceiling 

Should be at least 2 sia Si arrangenct of the antennas 

1s shown in Fige35- 
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Figs 354 © arrangement of thu Opparutus ( 391 IM, 34 IM or 36 mM 
| types) in the ucosurement of the radiation pattern 
9f the rdar bomb sight ontenna | 

1 = horn antenna of tho 31 IM op 34 IM 

2 = waveguide to coaxial junction _ 

J» instrument type 31,IM or 34 IM 
atand of the transidtter and antenna assoubly 
transuitter of tiv radur bomb sight unit 
antenna of the radar bomb sizht unit 
piinter 
ecale 
pointer 
ecale 


3) Use the Waveguide~ to-coaxial junction for connecting tha horn | 
oAtenna with the respuctivs instruont; 31 IM or 34 IM, 

4) «wdjust the oignal Genorator 31 IM in this way: 
&) Set the avitches 2n the signal genorator to their following 

preitionss "0,5 aWlawW" t) position "1ny" : 
"Genumtom to position "orf 

— “Type af operation” ty, or.8ition "Continuous 1" 

. “thoter® to poaition "Stubilization® 
"“idaina stitch” to oouitdon "ore / 


ane 


& 
' 8 8 8 
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Turn the attenuator control knobs in tha clockwise direction 

t> their extreme positions. 

b) Connect the power supply ccble to 2 229 V 50 copes. or 125 V 
400 C.p.8 mains, anc set the uains s\itch to pr2sition "On". 

c) Use the "Measurement" switch to bring the pointer of the 
power sutput meter close to zor> reference and fot the ine 
atrwient 2sperete for 30 uinutes, 

d) aftor the instrument is heated colibr.te the power-output me~ 
ter, ag described in § 24 a, Item 4, 

In the course of tis asasurement inspect the zero adjustment 
of tno pointer of the power sutput meter each 2 ~ 3 minutes, 

If the watt-and wavelenght-meter type 34 IM is used for mea- 
surewent, it should be adjusted in this way: | 
8) Set the operation type switch to position "On", ond the "0, Sta 

- 1.0 mW" svitch to position "InW". Turn the control knob of 

the attenuator in clockwise direction ta its extrene poeition, 

b) set the "Power-supply" switch to position "Internal", if the 
instrunent ie supplied irom the inside battery, and to "Ex- 
ternal", if the instrument is energized from an external DC, 
power source of 24 V ( accuaulctor battery). 

¢) Set the operation type awitch to position " Supply stabili =, 
Zution". In thia position the pointor of the power output 
Qeter should deflect to tho 2.0 mW refercnes nark, If this 
io not a0, turn the axle of the "dridge supply stabilization 
potentioaeter accessible from the front panel of the instrue 
Ment, to bring the pointer sf the power sutput aeter to the 
2.0 nib reference. 

a) Set the operation type evitch to poaition " By-steps oeasuro- 
mnt" and turn tho "Measuresent” sritch to bring the pointer 
2f the power output meter to o position as close t2 the zero 
of the scale os possible. Note thu ee of tha “Meosure= 
nent" switch. 

@) Set the spemtion type evitch to Sishtion “Exact moasuraient® 
ond use the "Zero aijustuent" control to bring the pointer _ 
of the power output netor exactly to the zero reference of .. 
the scale, 
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f) Set the "Meosuremet" switch t> prsition higher py PO HUM - 
than.the position in which the Zero. wos adjusted, The oie 
ter of the wetur should deflect to the 1 mW reference ; 
If this is not 80, turn the "Sensitivity" control ane 
adjust the pointer to the 1 ay reference. Then set the "y 
6urement" ewitch to a position lowar by one. step ond ins a 
the adjustwent of the pointer on the, zero reforenco, If as 
Cassary, adjust the pointos, Then inspect the pointer in poe - 
sition 1 ow, if necessary, rapeat tha udjustwente Tho ae 
went shauld be rapeated until tho pointer or the power ae | 
eee a deflected exnctly to the respoctive refersnces 
° a on th 
retail @ scale with the svitching of the "Measue 


. " 
5) Sot the "Meing 27 V-115 V" ona "Transmitter huating" svitches 


jn the timer and control unit t? poeition "On", The "Rengo in 
Kn" switch should bo cet t» »ssition "100", Press the "Up=Down" 
Switch controlling the antenna paeition and adjust the ZG ane 
tenna tilt angle fro the acale of the entenna tilt indicator 
on the front panel of the timer cnd contro] unit. after 4-5 mie 
nutes cut on tho high voltage of the trinsnitter, ; 

Turn the control knobs of the attenuators in anti-clockwise die 
rection to their extreme position. ( iso. tho ii nda attenua- 
tion) and turn the cntenna of the rodar bomb sight in tho ho 
zontal piane until a waxiimm is indicated Ly the power output 
Meter, With the progreauive incroasing of the indication of th 
bower output ucter, adjunt the contral knob of tho .ttonuator — 
in the clockwise direction a2 that the scale indic.tion con be 
Convoniently read, 

) Turn the antenna of the rater bomb sight in the vertical plane 
matiL thy power output weter indicates a maxi uuu. In this poaie 
tion the maximun of the antenna rudiation is directed towards 
the horn antenna. 

“cosure tho dis tance from:tho floor to tho wediun part of the 
Teflector of the rodar bob aight antenna, and install the horn 
Satenne 2f the 91 Im or 34 IM instrumont at tho uche height (the 
hoight should be meosured from the floor to tho center of ‘the 
Waveguide sutput af the horn antenna) . Then Slightly turn the 
horn antenna up and down and left ond right to obtain a acxtaun 
indieation of the pawor dutput meter, | 
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9) Turn elightly the antenna of the rcdar bomb sight and oorrect 
the pasition of rodiction woximua of tho rodar bomb sight anten» — 
no in the vertical as well os horizontal directions. Thie max» | 
ximum should aim towards the horn antenna ( if the radiation ma 
ximum 2f the radar bomb sight antenna coincides with the direction 
of the horn cntenna, the power output meter indicates the maxi « 
mum value). 

) Inasté1l 4 protractor on tho upper surface of the segmant of the 
redar bomb scight antenna and meosure tha tilt angle of the sage 
ment in reference t> the horizontal plane; the angle should be 
about 7 = & degrees. This angle gives tha tilt angle of tho an 
tenna e-gmant in reference to the rodiation moximum of the an- 
tenna, i.e, in the horizontal plane in this case. Thie angle 
ugt be measured td enoble thy adjustment of the antenna tilt 

Hy 6s ndicator ( see also § 16 a. Item 2), 

a1) Loosen partly the screws fixing the angular scale of the antenna 

rotation in the azimuth plane and aijust the acnle s> that the 

Visor of the pointer coincides with the zero reference mark on 

_ the scale. Then tighten the scale. . De 

na) Loosen partly the screw fixing the pointer of the antenno tilt 7“: 

Scale and adjust the pointer so-that its visor coincides with 

the zero reference marker of the respective scale. Than tighten 

the pointer. 

Turn the control knobs of the attenuators in clockwise direction 

to their extreme position ( i.e. maxinun attenuation). Tho poine 

ter of tho power output meter should return to the zero roferen= 
ce of the scale. If this is not a0, use the "Zer adjustment” 
control an the front panel of tho 31 IM or 34 I to adjust the 
pointer to zoro. With further meosuremnt the zerm adjustnent 
inspection should be rapeated perizdically after each 2= 3 mi ne 

-tes of dperation of tho 31 IM and after each 5-7 minites of the 

34 IM instrument. 

Turn the control knobs of the attonuators until the indication 

on the power output meter is exuctly 2 mW. The attenuation, in- 

troduced by both attenuators, should be 5-10 ab under such cin 

Cwastances ( with an attontion of 7-9 db obtained in the wave= 

Guide=tocsaxtal junction). 
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15) Measuro. the vertical radiation pattern of the antennas turn 
‘the rotatable part of the stang with the installed antenna go 
that the segment part of the antonna ia tilted forwarda and 
down; this moveinent Corresponde to the "Upwards" tilt of the 
airborne untenna. Tilt the antenna in Steps of 2,5 degroes u 
to 50 degrees on thy scale of tho antenna tilt, In each rs 
tion write down tho indication of the powor output woter, Thon 
return tha rotatable part 9£ the stand to gum tilt re ‘ 
and measure the back-wards-down tilt corresponding to the »weas 
surement of the downwards tilt of an airborne antennas Tilt ttp 
éntenna in steps of 2,5 degrees up to 2 degrees of the scale, 
In vach position writs dow the indication of the Power oute 
put weter, 

16) Frow the results of this measurement draw'3n a chart paper the 
vertical radiation pattern of the antenna, Tho maximum indices 
tion 9f the power output wetor is considered a3 100% Thus if 
the maximum indication was 2nW, tho values measured should be 
multiplied by 50 in the drawing of the radiation pattern, In | 
this drawing the measured.powsr is ploted on the vertical axige”7"""l 
in % ( 1% = lum), while the horizontal axis indicates the an 
gles of tha antenna ttt ( om is 0,5 degrees), 


| 17) The vertical raiiation pattern of the antenna should be covor, 
| : . with a transparent peper on which the standam radiation pate 










tern ( a@ copy of the pattern presented in Fige36) is drew. The ‘ 
Sxee of both charts should coincide, 










Ciera Tre 
Soret 


‘SISOS MUBEMIBMS OS MAU the 


| Fig.36 © . 4 

Shin lccah i: Settee Seige a. a a OIE ee 3 
2h : S-E-C-R-E-T ‘ 
\_ | or No Foreign Dissem a | 
elease 2013/02/19 : CIA-RDP&80T00246A069900080001-8 


Declassified in Part - Sanitized Copy Approved forR 


oe 


ie 


= 


bs . : . 
tat. 


: A aa Bayete 


f 
Declassified in Part - aniizes Copy Approved for Release 2013/02/ 19 : CIA-RDP80T00246A069900080001-8 














my a3 iH Mees Se ee FET Le 
( | ‘ i. ge, “he sonal nat at e. 
= 4 ; “ 147 -- : ft a : 
, , | 50X1-HUM <> 
Hy Fice 36 Curves of the gtandard vortical seateeiae pattern of | 4, 


tha radar bomb sizht antonna, 


g 0 tho usasured radiation pattern 6hould fall inside the uurface - a 
B botweon the "a" and "b" curves of tie stundam pattern from Plge3be. 
H The irropularitios,of the rdiction pattern whould be chocked by. 

¢ | displacing the standerd pattern upwanda s9 that tha lower limit of 
tho pattern measured coloides with ths curve "b" on the standard , 
#potterne Thy upper limit of tho curve in the ueasured pattern should 
g not auiyees the nae of the "b" curve ( soe pal 











| 
| 





ig. 37: = Inspection of thu irroguloritivs of tho avcasured verti- 
cal radiation pattern of tho antenna of the rier boab 
gight. The thick line inlicatea tho aocsured pattorn, 
while the thin lines ore tho linit of the standonl 
pattern. 


18) adjust the antenna of taa radar bomb sisht by turning the r- 
tetadle part of the atand t2 tho zaro angle 21 the antanna tilte 
loosen the gears of the azimuth differentiating ricchanism and 
the oleotro-mechonism MPR-2 from the coupling on the noain gear 

of the antenna rotation eysteme 

119) Check the direction of the modiation aaximu of tho antenna in 

3 horigontal plane ( the maximum should ain towards the horn an 

tenna, oni the powsr output uoter should indicate a waxd oun “in 

this position). Che ak the Zoro adjuataent ofthe power output — 
moter, 
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20) Turn the control knobs of the attenuators of the 31 IM or 34m 
to bring the pointer of the power output meter to the 2 oW ro - 
 farence on its acolej 
21) Measure tho horizontal radiation pattern of the ontenna by turn 
‘dng the antenna in the horizontal plane to the left and right 
in steps of 0,5 degrees up to & dogrees from the zero angle on 
the azimuth acale, and in each position write down the indi ca~ 
tion of the power Jutput. meter, — 
é2) Draw the curve of the horizontal radiation of tho antenna. Tho 
 etandc1d curve of the radiation pattern is oresented in Fig.3, 








Fig, 38: - Standcrd curve of the horigontal rediution pattern of 
tha antenna of the radar bomb sight. 





The curves of the radiation pattern, obtained with the sioasurc= 
cnt, should not exceed the limits of tha stcndard pattern curve. 
The width of the curve at the power lovel of 0,5 of *he woxiaun 
Value ( half=power points) should not excoed 3.2°. 
23). heagure the horizontal raiiotion pattorn of the antonna with 

Qn angle of ontonna tilt of 45 dogrees. | 

#4) Switch off tho power supply of the radar bob sight and $f tho 
inspection instrument. Restore the coupling of the goars of 
the ogimuth differentiating woch:. niem and the oloctrowechenien 
with the main gear of tho antenna assembly. 
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The nothod sf the measurement of tho rediation pattern of the 
cntcnna by means of the fiold strenght moter does not substontially. 
differ from that described above. In this measurement the 28 I 
eaplifier should hea connected ts the 38 I ficla strength noter, to 
be used as the indicating =e es The measurement method is 
this: 

1) adjust ‘he scales and pointers on the rotatable stand as descri-+ 

bed in § 30 4, Iten 1. 


- 2) Install the field atrongth meter as shown in Fig.35, ama connect 


the detector holder of the field strength weter by means of a 
coaxial cable from the 33 I acceassry oquipment with the “input? 
receptacle of tha amplifier, 

3) Set the switches of the amplifior to the following positions: 
"Mains" to position "Off" . 
"Voltmeter" to position "ort 
"Crystal-Boloweter" to position "Crystal" 
" Input voltage" td position "x 10" ° 

_" Frequency rang" ta position "400-1,000" 

" attenuation" to position "+131" 


- 149 «. | 7 oo 

b. inspection of the antenna mdiation pattern of the. SOK1-HUM 
Sight by weans of the fiold strenzth a : 
| 





trewd position. The "Contimous tuning” control knob should bo 
Sot to its medium position. Tho conirol knob of the attenuator 
on the field atrength moter should be set to the 30 db refo- 
rencd.s 

Connect tho power-supply cable of tis voltage stabilizer of 
tha amplifier to a 220 V 50 CeDe8s Mains and cannect the volta- 
ge otabilizer to the anplifier. 


45) Switch in the power supply of the amplifier By setting the "Mains | 


Switch to position "On". aftor 1-2 minutes adjust tho "Zero ade 
justment" control to bring tha pointer of the voltmeter to gore 
roferenco, Sot the "Voltacter" control knob of the amplifier to 
Position "On", 

6) Turn on tho: powexaupply of tho radar bomb sight and aftor 5 mi 
nutes ewitch in tho high voltage. of the transmitter. 
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7) Find the rediation maximum of the -ntonna of the radar bomb 
sight as described in § 30 a, Items 6 and 7, Read tho indication 
dn the scale of the amplifier voltmeter, If no voltage is ine 
dicuted, inspect the performance of the detector in’ the field 
strength meter, and if the detecor ig found, correct, tune tiie - 
detector by turning the adjustment acrew installed in the back 
port of the detector cell of the field strength water, The tun- <« .; 
ing should be done according to the inaximum indication of the 
Voltmeter of the amplifier. If, in the course of the measurement, | 
the wurtmum of the radiation pattern aims to ‘the horn antenna 
Of the field strength indicutor, the attenuation sf the Meld 
Strength meter should not be decreased under 25 db, as the de- 
tector would be endangered, ° ’ 
8) weasure the distunce from the floor to tho aediun part of the 
reflector of the radar bomb sight antenna, and install the horn 
antenna of the field strength meter at the some huight. 
9) Correct the direction of the rediation maximum of the radar | 
bomb sight antunna ag well os the direction of tha horn antenna 
of the field strength meter to obtain the maxiaun indication of 
the meter. If in the course of measuroment the pointer of the 
amplifier voltmeter deflects over the onds of the scale, 1nerga- 
se the attenuation of the attenuator in the field strength weser, 
or turn the "Gain" control knob of the amplifier in anti=clocke 
wise direction to bring tho pointer baci to the center part of 
the scale. 
10) after the oxact maximum of tho rodiation is adjusted, set tho/ 
control knob of ths attonuator of tho fivild strenyth avter to 
tha 32, 34 ani 36 db references, Use the "Gain" control of the 
anplifier to bring the pointer of the voltmeter sciie to the 
20th acale-divisions F's 
11) Moasure the rudiation pattern, os shown in § 30 day Ttons 10, 11, ¥ 
12, 15, 18, 19, 21 and 23. : 
The roading should be dono from the scale of the attenuator of 
the field Strensth wster by varying the attenuation in each posi- 
tion eo that the pointer of the eayEeter voltmeter is always on 
the 50th socle divisions | 

Subtract from the indicotiona of the attenuator, corresponding 
t>2 tho radiation maximum diructed towards the horn antenna of the 
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ficld strongth meteor, the velues of tho attenuation with various 
bearings of the antenna, 

sy means sf Table 7 convert the differenca abtained fron ducia# ¢ 
bels to percunt. oe 





-~ 
Tiny 


“~~~ .deeibola, 0 0,2, 0,6 0,8 

EIntezral Jecibel an 1 . | 

B nunbors a ah 
0 | 1008 95,58 91, Bsa 83,2 % 
1 | 19,50 75578  72,5% 69,26 66% ~ | 
2 | 63% 60,26 57,58. 55% 525% | 
53 | 50,1% 47,86 45,78 43,66 41, 6% | 
4 | 39,8% 38% 36,34 34,66  33,1% | 
5 | 32,6% 30,2% —28,9% += 27,68 += -26, 38 , 
6 | 25,18 248 2.9% = 21,98 ~—_.20, 9% 
7. 2% 19.1% 18.2% 17.4% 16.6% ! 
8 15.9% 15,38 14.5% 13,88  13,2% 7 
9 12,66 12,1% 11,5% 11% 10,5% | 


Exauple: Ths uttenuation 21 the attenuator in tho 38 I is 36 db with | ! 
the rediation maxtaua directed towardu the 38 I horn. With the form | 
Wards and downwurds antenna tilt by on‘angle of 5° tho attenuationm™” 
fa 34,2 db. Tho ditferonce is 36 dbe34,2 db = 1,8 db. By moans of : 
tho table wo find that thie volue is equal to 66%. 

Tho reading frow the table should be done in the following ways 
find in the first column the number corresponding to tho integral : 
nuiber ot tho respective decibel velue. In tho finst horigontal lie. fy 
‘Ro find the number, corresponding to thy decimal fraction of the 
{| iecibol neaber, 

In the placa whore thq rcospective column and the line cross, fin? 
tho oxpreseion of the decible valuc in percent, 
Sxemplot The difference botweon thu indications on the ettenuato 
Scale 49 5.8 db. Find in tho first column thu integral number 5, 

Oni in the first horiguntal line the fraction 0,8. In tho cross of 
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the hori ont:l line ( 5th line) ond the column marked 0,8, 6, 50x! “HUM 


sulting nuwber is 26,3%, 

If the decibel velue exceeds 10, exclude the tens and convert 
the rest og coxplained abow. Then divid the result obtained by 
10, if the excluded digit was 1, or by 100, if the excluded digit 
wos 2, @tCe 
Exouple 13 The difference raod from the attenuator acalo ia 16,2. 
Excluie the tens, 1.e, 16,2 - 10 = 6,2, The result otbtuined from 
the tuble ia 24%. Divide tine result obtained by 10 and the final 
result is ?,4%. 
Example <t The difference read from the ottenuator scale is 33 db. 
Exclude the digit 3, and the rest ia 3 db. Find the corresponding 
value in the table, i.e. 50% Divide the obtained result by 1.000, 
end the final result ia 0,05%, 


12) From the results obtained draw the curves of thé vertical and 
horizontal radiation patterns of the antenna and check their 
forms, aa. described in 304, Items 16, 17 ond 22, 

13) Switch off the poworsupply of the redar bomb sight and tho 

' 231 amplifier. Couple the gearea of the azimuth diffrentiating 
echanism and the electro-mechanism MPR-2 with tho noin gear 
of the ontenna of the readur bomb sight. 








are atresia Se eR TELS brs hee 


Ce Supplementary methods of weasureiont af the rediation pattern 
of the radar bomb sight antenna, 


1) With the mensurament of the radiation pattern by moans of the 
31 IM or 34 IM inetrumnte the reading may be done from the sca 
le of the attenuators instead of the power output meter scale 
While maintaining a stablo indication of the power sutput meter, 
However, with this’ method the horn antenna must be directly coup-— 
led to the waveguide output of tho instrument, os the attenuation 
Jf the wave;uide-to caaxial junction is tod high to permit a 


Cinvenient reading, 
The 31 IM or 34 IM inetrugent with ite connected horn antenna 
Should be installed with the weasurement ot the same height and . 
distanee from the rmdar bomb sight antenna as with the measure- 
Qunt deseribed above under § 304. The conversion should be done 
by neano of Table 7. In this mousuranent mathod, the power out- 
Put meter of the atandard etanal gonerator 431 mey be ug ad for 
Andication, [yy TS 
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2) If c tend 46 usod on which only tho cntenna without SOX! UM. 


§ 31, Inspection of the hermetical sealing of the transmitter. 


tain a pressure of 0,4 atm inaide the cover, Disconnect the hose 

of the pump from the nipple and attach a mercury or pointer mano- 
Meter with ao, 5 atm scale. Do not use the manometer with a 4 atm 
Scale from the accessory equipment of the redar bomb Sight. «after 
two hours the pressure inside the transmitter cover may not decrea~ 
Se by more than 0,04 atm, and after 10 houre by 0,2 atm. 





| sq 


NO roreign vissem 








mitter can be rotated, the wcasurement mxy be done ty using the - 
rodr bowb sight antenna for reception in controdistinction to ba 
the above described inecsurument methods where thie antenna 
was used for transmission. The antenna »f tho mdar bonb sight 
now receivos the signal radiuted by the signol conerator type 
431 or 511. The dotector cell from the accessory equipizent of 
the 521 should be connected to the waveguide output of tho an 
tenna. The detector cell is coupled by imvans of a exaxtal cable 
to the 281 amplifier. Tho antonna of the rodar bomb sight and 
the signal generator are installed at a distance »f 89 meters 
from cach other, and the wavoguide output of the signal gene- 
rator with tho horn antonne should be installed in the horizon 
tal plane intersccting the medium part of the reflector of the 
rodar bomb sight antenna. The signal generator operates with 
pulses of maximum length ( 100 microsec.). 

The klystron of the signal generator should be tuned to 9,370 
Mc/a. The masurement of th mdiation pattern should be dong 
8s described ubove. The rcading should be done from the scales 
of the attenuators of the sis:nal genorator with stable indica- 
tion of the voltmeter in the 28 I amplifior. The conversion 
should be done by means of Table 7. 


Pump the air through the nipple on the transmitter unit to ob= 


I 4 the hermetica @ling of the waveguide syst 


1) Connect the pump with the. isvamuine nipple by- means ‘of 8 hose. 


Switoh in the power supply cable of the pump to a 27V mains. 
«after this a signalling lamp "Heating" should light up to the 
control penel of the. pump, 
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2) set the switch on the control panel of the pump to position 


if 
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"On" and measure the time necessary for increasing the prea= | 


sure inside the waveguide to 1 atm. The time should not exceed 
¢ minutes. «ftor a pressure of 1,1 atm ia ontuined, the pum 
should antomatically stop. 

j)easure the time from the beginning of the operation of the 
pump to the ‘beginning of the further operation cycle; the tie 
me yhould be at least 15 minutes. The. pressure at which the 
pump is automatically switched on, should be 0,8-0,9 atm, 
The pumping time should not exceed 1 minute. The measurement 
of the pressure is done by means of the manometer of the pump. . 


Supplement No.1 





Measurement result 
Nos. inspected 


1 Exterior appearance and 
the position of the arm 
| rangement 


2° Length of the transmit~ 
ter pulses and magnetron 
Current with various ran- 
&es and types of opera~ 
tion of the equipment _ 
with the nominal value 
of supply volatge 








Should be: 

e ulse ngth ot Magnete- 
type of recur the pul- mn 
Operation rence . ses ' Gurrent 

frequen ('sec) . (ma) 
+ ey(cepes) . 


"Scanning" 1,250 0,35-0,05 62 8 
a / 60 
“Scanning” 577 
100, 200 

"Beacon" — 300 20 o* . i. 9-12 





- 


1,9¢J,1 10 


Sr aetna rete oer nn en 


.3-averago transmitter por at least 36 W 


wer with 1 microsec, pul-. 
oe length, pulse recurren- 
ce frequency of 577 Cepess 













* 
Rs 


—2nd_115V of powor ou mn 


% 
t 


a 2 tee eet aa 
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- 155 - 
a a 
4 Rectifier current Must not exceed the respective values : 
. of the magnetron current by more a4 r 

than 5 ma | 


A ee 
5 Peuk voltuge of the pulse Not over 90V with the reliable ope- 
at which the transmitter ration of the transmitter. s 
firing occurs 


a oe earner ie 
6 Discharge in the trans- If no trigger pulaes supplied to the | 
mitter at normal atmos- transmitter no discharge may occur. 
pheric pressure after the inspection, the transmitter. 

| 3 performance must be normal 








7. Decrease of pressure in- Not over 0,2 atm 
side the transmitter af- 
ter lJ hours 


8 Noceiver censitivity with at loast 90 db ( related te L 7 
1 wicrosec. pulse and pul- level) 
se reccurence frequency 
of 577 CePpeBe 


mre ce rent ITT A A Ae 
9 Intermediate frequency of. Within the limite of 29 and 31 Mc/s 
the receiver 


10 wand pass of tho intem At least 3.8 Mc/s 

mudiate frequency cmpli- 

fier, measured at the le- 

vel of 2.7 of the peak | 

Value of the frequency 

curve 

1l Maximum detector current Within the limits of 0.4-0,9 ma 
muasured by the moter of 
ths timer and control | , 
“unit with tuned detector — = 

12 Detector current with the Within the limits of 75-85 per cent 
Preliminary altitude tun of the maximum detector current. 
ing oi tho klyetron 





\ , , ‘5 Na Dawa dt wo TH | if 
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15 Width of the horizontal Not over 3,6°; with the redar bomb 





a _ 
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ee 


| a rr heen AentS 
13 Performance of tie auto- should safeguard the co1.ect tuning 


matic frequency control of the rocviver with the rotation of 

Circuit | the antenna and in all positions of — 
the ronge switch. Turning of the "Ree 
ceiver tuning” control by =25° nus t 
not endanger the performance of the 
aFC circuit. | 





144 Range of suppression of ust cover a range of at least 15km 
the gein for.a short pe= . 
riod after the pulse hes 
been transmiticd( time 
gain control), 








rediation puttern at the sight equipment of the sertes Nos. 
half-power level with on 101 and up, not over 3°, 

arbitrary antenna tilt 

within the limite of 60° 

from the fundamental ra- 

diation maximum 








16 shape of the measurement Must fall inside the limits of the 
horizontul radiation Standerd pattern curve 
curve 








| 
| 


17 Shope of the vertical Wusttfull within the toleranco given jem 






rudiction curve by the standard pattern curve 






18 wotanding ( travelling) 4t least 70% ( travolling wave ratio. 
wove ratio in the anten- or not over 1,43 ( standing wavo ia- 
no and waveguide assembly tio) respectively. 
ct the frequency of the | 
mognotron So 


19 Variation of the travel-. Not over 5% 
ling wave retio in tho 
course of ontenna rota= 
tion by 360° 
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2 Sector scanned field: of In arbitrary sectors of “0°, 120°, 
vision of tho antenna’ 180°, 240° ond 300°, : 

‘The width of the 60° sector should 
be 60° - 85° with fast scanning and - : 
59° 70° with Slow scunning. The 
front vector should be wider by 10° 

- than ‘the neighbouring sectors 


ly 

with the operation of the optical 

bomb sight the front sector width 
 ghould be at least 60° ( the derk 

Sector iy not comidured). 












21 Rotation velocity of the Must beta) with fast rotetion 
antenna with continuous 19-28 rep.me 
rotation b) with slow rotation 

9-17 rpm 





22 scanning ‘ute with sec- wust bota) with fast scunning 
tor scanning: | 70-120 scans/min 

| b) with slow scanning 
50-8) scans/min 





23 Position of the ccnter May differ from theo position of the 
of the front sector longitudinal marker by = 5° 
with the operation of 
the optical bomb sight 
with fast sennning 


a aa 

24 «antenna tilt angles in . Upwards luast 5, downwards at 
reference to the hori- least 20° . 
Zontal direction of the 
fundamental radiation 





maximum 
25 «accurancy of the reading better than = 2° 3 


Of the antonna tilt an- e : 

Blea on tho indicator oe 

of ths timer and con- 

trol unit = ‘ 
A ap cc a et sc ATSDR, St SP ar POE 


eA Pk et Hm ne 
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26 Rate of chengs of the - Within tho limite of 4 dogrees 


antenna tilt ungls PLY BAC. ; 
Ree Ne ce TP eae a 
27 Runge of sweop of the ust bet a) from 8 1 km to E0= Skin 
plan position indioctor _ With continuous change . 
- tubus . of range from BD) to 60kn 
b) lJ km nm 


be ¢) 200 km 2 10 km 








Chunge of tho swoep am “ust not exceed 8 mm ( an irrogulo- < © ; 








28 
plituue on the plun pow rity of the sweep length with tho 
sition indic.tor with ‘rotation of tho antenns of up to400m.- | 
switching thy sweep retio on;tho 8 km swoop ratio ig odmiseibe 
le). | 
§ 
i 


29 Variation in the brighnt- Possibility of rigulction from mi-~ 
noss of ths. ecilibration  nimum t2 ocximum brightnoss - 
m.rkers and the course : 


Murker 
RS pan eteeneepenet RE En ee Ee 


3) Distortion of the calie -Not over lO per cent 
bration circles with the 
rotation of the untennd 
in the 10 km swoop ritio 











31 frcquoncy division in ust bet 1:1, ls2, 135, 1:6, 1:13, 
the crystal controlled 1:25 ( with a tolurance of 1:24 and 
Mixer of the range unit 1:26). 
ut T5ke/s = v,0}% 

32 Pook voltege of tho pul- dust bo at least 105V at oll] pulee 
se firing tho trangmit- . reccurence froquonacies 
tur, produced in the 

Tungs urit 

* orform: “nce of tho; ays Reliable performance must be obtai. i 

tem of etep-delay bf the” “od up to a rongy oi 300 km in stops 





















beginning of the swoop of 20 km 3 
in tho "Beacon" type of 
oporm tion 
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34 Purtormence of th: systum « delay of the beginning of tho sweep 
of continuous dulay of in reference to the transmitter pul- 
they beginning of the sweep se must be reliably obtained within 
in the "Range" type of the limits from -15 km to +40 km 
operation 


ans . . 
35 oasurement range of tho Must be within tho limites from 1 km 








computing avchanism to 30. km 
36 «ccurancy of the range lust besa) From 2 kn i, 14 kieee 
— Moasureunt by meana of better than = lou 
the computing meck iniem | b) from 16 to 23 kmeeese 
| better than = 20) km 
f 37 Constant error in the. Not over 250 m 


range measurement caused 

by the delay of th: pulse 
in the transmitter and — 

receiver channels 


a ne oe 
38 «accurancy of coincidence Must not exceed: 


O14 the plan position im 4) iéximum individual error = 4° 

dic.tor sweep with the b) moan quadrctic error 1,2° 

Antenna rote tion The curvuture of tho sweep trace 
from the center to the circunferunce 
of the ocreen must not exceed 3° — i 











4 

39 Width of the angle covu- ot over 1,5° 

red by tho course line | i 
rE pedi isu tnssnnsinison- spss 

49 accurancy of the position Bqual to or better than a | f 


of the course marker in 
reference to the circular 


acule of the tube in the — . 
“Seloyn zero" type of 4 
Iperation 






41 accurancy of the position With tho sweep ritio of 100 ku: 
' af the display on the a) moximum individual error not over hf. 
plan position indicator 4° hy 
Scroon in referonce to —»b)- mean quadratic error not over 2° 
the north(J° of the azi- : . 
Huth scale)in the"Compass" 


—.Yp¢e_ 9, operation 
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46 Accuracy of tho truns- “ust bo batter than 0,5° with drift 





rorelign V1IsKE 








+, an 
e+ : Sate bee 
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42 Rate of chaongo of the tlust be ot least 4,5° per second 
angle oi deflection of ; 
the avlsyn transaitier 
PDK-45 in the azimuth 
Otubllizution syatum 


43 Virlcotion of the bright~ ahould very frow zoro to naximun 
noss of the spot on the: 
screens | 








44 Focu:iog of tha spot on The rocusing must not tcka place in 
the indic.tor tugs’ gatrome powitions ot the "Focusing" . 
botcntionetur control 





45 adjustwent of: the pooi~ ‘he posiibility of edjustmnt of 

tion of the boginning . the beginning of the sweep to the 
‘34 the sweep on the in- crogu=merk of the filter of the PPI 
dic.tor tubss with tho must be sofeguarded, und the bogine 
turning of the “Conte- ning of the PPI aweep must be adjustb- 
ring" potentiometers © ble by at least 5 mm. The beginning 

of the monitoring tube swoep must 

be adjustable by at least 10 m 








mission of the zngle of cnglea up to = 29° and bstter than 
deflection of the opti- 1° with drift cngles up to 2 30° 
cal bomb sight, in refo~ : 
renca to the course sta» 
bilizer, to the otutor 
of tho suluyn trunsfor 
mor * | 





4ccuracy of tho compen= idust bet . 
Sation of the bnk an= . a) with the bank- angles of = 10° 
&lea in the transvorse bal to a? or butter 
Stabilization channel b) with benk engles over = 10° 
oqual to 3°, or better 


48 .ocuracy ot the perform Must bef = 
mance of tho slant rmonge 4). up to altitudes of 4, 020m send. 


synchronization channel to 2 &) Ww, or batter, 
with angles ot eignt up = b) at altitudcs over 4,000 equal to 
to 6 . 2% of the ——" or better 
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49 Position of the transvom liust-be in the center of the operas 
ge Warker with maximun tiomal pert of the swour within the 
espension of the sweep limits of 1 kine 


of No HOreteD Dissem 





{ 50 Rate of change of thw Must ba equal to 4, 5° per secom, 
conup ingation af the anglo or better 

of deflection of thu ‘Op~ 

tical bomb sight in the 

coupling unit:of the op= 

tical bomb sight 


a epg reich year teritatietia liom elaereie peta: amie 
51 Fosition of the longitu- idust dircct towurds the zero refe= 








a 





dinal marker renee of thu azi:zuth seele with an 
| * accursey of = 1° 
52 Values of the voltuge stabilized: 
produced by the power~ +240V = 10 per ccnt | id jus table) 
Supply unit © . *300V = ll por cent 
+105V Fay per cunt 
-i5ov = 5 per cent 
-.55V = 10 per cent 
Not stgbilized: . 


+255V z. 5 per cent( up to. seriva No. 
+265V = 5 pur cent 57) 


+4,000V = 25 por cent | 
+1,000V = 30 por cont 


23. Performance of the equip- otondurd p.rform-nce of tho operction 
ment with variations of must.be safeguarded, und. th. followe: ger 
power supply voltage of ing Items of ths tuchnicol rvgulo- f os a 
27V = 10% ond 115V= 5% tions must be rospecteds 2, 28, 32, 

: 34, 37 and 49. 


= rece ect Rc rte rye = 
_ 54 Porformance of tho pump The rogulations given in Cheptor IV, 
ond the sealing of the an- § 32 uiust be respected 
tenna and wavoguide as - 
“ —_- Bambly 
59 Porformance of tho hoo- ~~ Thu eystom must automatically cut in 











a 


| ting sysatom | With the toupemtures not under -3°C 
. . on cut off at tompur tures, nat over 
+49°C, 





ae _ 





Mader ~~ a Sie Rote cadet Sale « | 
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LIT QE FIGUR SHS 
" NO : Pago 7 7 


1 Display on the indicator screens with the calibra~ 
e. . tion of the coupling unit of tha optical bomb sight 15 


3 
Ce ee 


fi w Display of the checking resonctor pulse on the 
. screens | 24 
35 iaeungwitter with cover removed 26 


4 Diaplay of thc signal of the checking resonator on 
the seroon of tho monitoring CRI during the tuning 

. of the receiver 36 

a) Display of tho outomtic frequency control pulses on , 
the sereen of the monitoring tube during tho turning 
of the “Receiver runing" control Itnob in the clock- | 
wise direction 37 





6 Display on the ecreen of the monitoring CRT with the 
checking of the circuit of the time gcin control 39 
‘7 - Marking in the diugris of the waveguide joints 50 


8 Display of the pulses on the ocreen of the monl- 
toring tube in position "4" of ths tube syitch 
( division mtio of 1:5) 53 


9 Dis play of range uierkers on the seed ossops screen 
: with the frequency division rmitio of 1:2 54 
WW Display of rungey mnrkere on the screen of the os- 7 
cilloscope with. frequuncy division ratio of 1:6 «64 

. ll =s Dinpley of range ncricere on tho oscilloscope screen 


with a frequency division mtio of 1:13 

l2 Display of range markers on the screen of tha oscil- 
loscope with the frequency division ratio of 1:25 _ 
Display on the screen ot the plan position indica 
tor CRI with the inspoction of the sweep rtio 

14 iis play on the screen of tho synchroscope CRI with 
the chocking of the stup sweap=du lay 

15 Display on: the screen of th) monitoring tube with 
the coincidence or tho msasuremunt and pone 
pulses 

16 Display on tho plon position indim tor scroen 
during the inspection of tho front sector | 70 


+ 
4 
Soeity ee ert é 


iit oreia 
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19 
20: 


al 


23 


24 
25 


26 


30 


Bl 


ee 


Position of the rodar bomb sight entenna in tho 


Vity measurewent in the ropair shop 118 


£VLSCLSBYM VALDES 








VF i ‘ ie pos Pye : eh, - . oe Costtte ce POT Snr re 
~ 163 « _ : 3 
50X1-HUM . 

a: rage 


ed jus teuent of the zero antenna tilt 73 
Display on the screen of the Synchros copa with the 
Qveluation oi the constant orror ("a") in the ron~ 
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